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PREFACE 


Our knowledge of the Medicine known to the ancient 
Indians is at present extremely limited^ I was made pain- 
fully aware of this fact in the course of preparing my edition 
of the •two old Indian medical tracts pfeserved in the well- 
known Bower Manuscript of the fifth century a, n. The 
exigencies of that edition led me to a closer study of Indian 
Medicine, and the present treatise on its osteological doctrines 
is one of the firstfruits of that study. 

Probably it will come as a surprise to many, as it did to 
myself, to discover the amount of anatomical knowledge which 
is disclosed in the works of the earliest medical writers of India. 
Its extent and. accuracy are surprising, when we allow for 
their early age — probably the sixth century before Christ — 
and their peculiar methods of definition. In these circum- 
stances the interesting question of the relation of the Medicine 
^f the Indians to that of the Greeks naturally suggests itself. 
The possibility, at least, of a dependence of either on the 
other "cannot well be denied, when we know as an historical 
fact that two Gi’eek physicians, Ktesias, about 400 b.c., and 
M^gasthenes about 300 b.c., visited, or resided in, Northern 
India. 

^ No satisfactory knowledge of human anatomy can be 
attained without recourse to human dissection. Of the 
pinctice of such dissection in ancient India we have direct 
proof in the medical compendium of Susruta, and it is 
indirectly confirmed by the statements of Charaka. It is 
worthy of note, however, that in the writings of neither of 
I these two oldest Indian medical 'writers is there any indi- 
cation of the practice of animal dissection.^ Whatever 

' The only mention of an animal subject is in connexion with 
training in surgery. Thus ‘ puncturi ng * is to be practised by the 
medical pupil ^on the veins of dead animals and on the stalks of 
the water-lily*; similarly, ‘extracting,* on the pulp of various kinds 
of fruit and ‘ on the teeth of dead animals *. 



IV 


PREFACE 


knowledge of the structure of the human body they possessed 
would seem to have been derived by them from the dissection^ 
of human subjects. And, whether or not cases of sucli dissec- 
tion were frequ(vit, their surprising proficiency in osteology 
argues a considerable familiarity with the bones of the human 
body. As to the Greeks there is indubitable evidence that an 
extensive practice of human dissection, on dead, and even 
on living subjects, pievailed in the Alexandrian schools of 
Herophilos and Erasiltratos in the earlier part of the* third 
century b.c. But their knowledge of anatomy appeal's in 
some particulars, such as the nervous and vascular systems, so 
much in advance of that of the early Indians, that, if there 
was any borrowing on the part of the latter from the Greeks, 
it must have taken place at a very much earlier period, in the 
time of Hippokrates and his immediate followers — that is to 
say, in the second half of the fifth century B. c. 

This conclusion is confirmed by the chronological indi- 
cations, no doubt more or less vague, given to us by the 
Indian tradition which places the earliest Indian medical 
schools of Atreya and Susruta at some time in the sixth 
century b. c., a date supported by the V edas. This being so, and ' 
considering that we have no direct evidence of the practice 
of human dissection in the Hippokratic school, but know of 
the visit, about 400 b.c,, of Ktesias to India, the alternative 
conclusion of a dependence of Greek anatomy on that of 
India cannot be simply put aside. On the other hand, there 
is some indirect evidence that the Hippokratics were not’ 
entirely unfamiliar with human disseJjtion ^ ; and once admit- 
ting the practice of such dissection among both the early 
Greeks and the early Indians, the general similarity of 
standard in their knowledge of human anatomy may well be 
conceived without the hypothesis of an interdependeuce. In 
order to be able to verify a dependence of either upon the 
other, we require the evidence of agreement in points which 
are both peculiar and essential in the respective systems. It 

^ On this and other points touching Greek anatomy, see Dr. 
Puschmaim's History of Medical Education. 
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is, in part at least, with this object that the present essay on 
the osteology of the ancient Indians has been prepared. It 
presents* the Indian side of the evidence with respect to that 
particular department of anatomy. The Gfjek side of it yet 
remains to be exhibited ; and in the absence of it, as well as 
of my competence for the task, I have entirely abstained 
from complicating my subject with refe^nces to any ancient 
osteology other than Indian, lest th® presentment of the 
latter* should be unduly biased. • 

I am tempted, however, to offer one or two passing obser- 
vations. No summary of osteological doctrine, such as we 
find in the writings of Charaka and Susruta, appears to exist 
in any of the known works of the earlier Greek medical 
schools. If this is the case — and I am writing under correc- 
tion — it greatly adds to the difficulty of making any satisfac- 
tory comparison. There exists, however, a somewhat similar 
osteological summary in the Talmud (see the Note, p. viii) ; 
and as the Talmudic anatomy is admittedly based on the 
anatomy of the Greeks, the summary in question may perhaps 
be tak^Q to reflect the contemporary Greek doctrine on the 
subject. * It is ascribed to the first century A.D.; but certain 
points in it, such as the inclusion of ' processes * and cartilages 
to make up its total of 248 bones, seem to point to its being 
rathe;* a survival of the system of the Hippokratic school. 
In any case, however, in its method and details of classification 
it differs materially from the Indian ; and if it may be taken 
in any way as a representative of Greek doctrine, it is difficult 
to believe in any connexion of the latter with the Indian. In 
this connexion a statement of Celsus, who is a fair exponent 
of the Greek osteology of the first century B.c., may be 
noted. Referring to the carpus and tarsus, he says that they 
‘ consist of many minute bones, the number of which is un- 
certain but that they present ^ the appearance of a single, 
interiorly concave, bone ’ ; and with reference to the fingers 
and toes, he says that * from the five metacarpals the digits 
take their origin, each consisting of three bones of similar 
configuration * (beginning of Book VIII). In the latter numera- 
tion of fifteen oints in the hands and feet, Greek osteology 
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agrees with the Talmudic and Indian. As to the carpus and 
tarsus, the two views of ‘ a number of small bones ' and of ‘ a 
single bone * are also found in the Indian osteological sum- 
maries of Su4ri^ and Charaka respectively ; the Talmudic 
summary implies a reckoning of eight small bones. 

Another object of the present treatise is to vindicate the 
true form of the osteological summaries of Charaka and 
Susruta. The former is at present in imminent peril of total 
displacement and oblA^ion in favour of a well-meant but very 
ill-considered substitute, to which the otherwise meritorious 
first edition of Charaka^s Compendium by Gangadhar has given 
general cun'ency. But in tliis matter Indian medical history 
is only repeating itself. For, many centuries ago, the same 
misfortune overtook the osteological summary of Susruta, the 
true form of which is now totally lost from all manuscripts 
owing to its supersession by a falsified substitute which g^ned 
general acceptance through the great authority, apparently, of 
Vsgbhata I, who once held a position in India somewhat 
analogous to that of Galen in the mediaeval medicine of the 
West. At a very early period in the history of Indian 
Medicine, owing to the ascendancy of Neo-brahmanisni, which* 
abhorred all contact with the dead, the practice and knowledge 
of anatomy very rapidly declined, and concurrently anatomical 
manuscript texts fell into great disorder. Attempts were 
made from time to time to restore and edit such cormpt texts ; 
but divorced from and uncontrolled by practical knowledge 
of anatomy, they could not but prove unsatisfactory. The* 
earliest example of such an attem^ which has survived m 
what I have called the Non-medical Version of the summary 
of the osteological system of Atreya, which may be refeired to 
the middle of the fourth century a. d. A more conspicuous 
example is the falsification of Sui^ruta’s osteological summary, 
under the authority of VagUhate I, probably in the early part 
of the seventh century a. n. 

The latest example is presented in Gangddhar*s invention, not 
quite thirty years ago, of what professes to be the osteological 
summary of Charaka. In this last-mentioned case, owing to 
the modernity of the substitute, it is not difficult, by an appeal 
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to tlio consensus of still existing manuscripts, to expose and 
prove its baselessness. But that remedy is not available in 
the case bf the osteological summary of Su^ruta, the genuine 
form of which has now disappeared from ali^vailable manu- 
scripts, and can be recovered only by a laborious application 
of textual criticism combined with an appeal to practical 
anatomy. But what has occurred in the case of the osteolo- 
gical summaries may have happened also to other parts of the 
ancient Indian texts concerned with Anatomy and surgery. 
These texts require careful scrutiny before they can be trust- 
fully accepted and cited as evidence. The present dissertation 
is offered as a first example of such an investigation. Of its 
success I must leave others to judge, only hoping that it may 
induce more competent hands than mine to take up and 
continue the inquiry. 


It only remains for me to offer my cordial thanks to the 
scholars who have given me their help in various ways : to 
Dr. W. Osier, Begins Professor of Medicine, who gave his 
• valuable eupport to the publication of my monograph by the 
Delegates of the University Press ; to Dr. Arthur Thomson, 
Professor of Human Anatomy, who most kindly gave me the 
benefit of his skilled judgement on several difficult points ; 
to Dr. P, Cordier, of the French Colonial Medical Service, to 
whose letters and publications I owe several useful hints ; 
^but especially to Dr. J. Jolly, Professor of Sanskrit and 
Comparative Philology in the University of Wurzburg, and 
Dr. Hamilton Osgood, of Boston, formerly Lecturer at Jefferson 
College, Philadelphia, U.S.A.,^ who both did me the favour 
of carefully reading the whole of my manuscript, and supply- 
ing me with some valuable corrections and suggestions in the 
Text-critical and Anatomical Sections respectively. My thanks 
are due also to the authorities of the India Office for their 
liberality in granting a subvention towards the cost of publica- 
tion. For most of the illustrations in the Text I am indebted 

* His lamented death occurred on the lOth July, 1907, while these 
pages were passing through the Press. 
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to the skilful hand of my son. A few of them are borrowed, 
by permission, from Professor A. Thomson’s Handbook of 
Anatomy for Art Students. The execution of the^ whole is 
another exampl^^f the well-known high standard of the work 
of the Clarendon Press. 

A. F. R. H. 

Oxford: July, 1907. 


NOTE 

The Talmudic osteological summary, referred to on p. v, is given 
in the Jewish Encyclopedia^ s.v. Anatomy, as follows : 

‘The Rabbis declared that there were 248 members (bones) in 
the human body ; namely, 40 in the tarsal region and the foot 
(30 + 10 = 40); 2 in the leg (the tibia and fibula); 6 in the^nee 
(including the head of the femur and the epiphyses of the tibia and 
fibula) ; 3 in the pelvis (ilium, ischium, and pubes) ; 1 1 ribs (the 
12th rib, owing to its diminutive size, was not counted); 30 in the 
hand (the carpal bones and the phalanges) ; 2 in the forearm (radius 
and ulna) ; 2 in the elbow (the olecranon and the head of the* 
radius) ; 1 in the arm (humerus) ; 4 in the shoulder (clavicle, 
scapula, caracoid process, and acromion) — which makes 101 for 
each side, or 202 for both; 18 vertebrae; 9 in the head (cranium 
and face) ; 8 in the neck (7 vertebral, and the os hyoides) ; 6 around 
the openings [«cj of the body (cartilaginous bones) ; and 6 in the 
key of the heart (the sternum).* (Oh I. 8.) ^ 

The identifications within brackets apjjear to be those of the writer 
of the article on Anatomy. Dr. Bergel, in his Studien iiber die 
naturwissenschaftlichen Kenntnisse der Talnvudiaten^ hesitatingly 
identifies the last two items as genitals and cardiac appendices 
i^Herzvmhomg, appendix auricularis 1). The identifications that I 
would suggest may be seen from the subjoined tabular statement. 

The Talmudic osteology does not, like the Indian, divide the 
body into three, but into two parts ; namely, (1) the trunk, inclusive 
of the four extremities, and (2) the neck and head. The trunk, 
again, is divided, (1) sagittally, into the two sides, right and left; 
and (2) coronally, into the back and the front. Hence arises the 
subjoined scheme: 
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I. Teunk and Extbemities 

A. The Two Sides 
1. Lower Limb 

a. phalanges . . . . 15. ’ 

h. metatarsals .... 5 

c. tarsals .... 8V40 

d. malleoli . . . * . 2 

€, unidentified . • . .10^ 

/. leg (tibia, fibula) . . . 2» 

g. patella . . . • M 

A. inner and outer tuberosities . 4 [- 6 

i, femur . . . . . 1 ) 

h ilium . . . . . r 

L ischium . . . .1*3 

m. pubes ..... 1 

Middle 

ribs 11 

3. Upper Limb 

а. scapula 1' 

б. clavicle .... 1 

1 r 4 

c. acromion process ... 1 

jd, caracoid process . . . L 

*€. humerus .... 1 

/. olecranon process . . • M 

g, capitellum of humerus . . 1 ) 

A. radius and ulna ... 2 

t. styloid processes . . . 2\ 

k, carpals .... 8 

h metacarpals . . .5 

m. phalanges . . . .15/ 

Total .... 101 X 2 

B. Back, or spinal column (exc. cervix) 

a. dorsal vertebrae . . .12 

b. lumbar vertebrae . . . 5 • 

c. sacrum, coccyx . . . 1 < 

3. Front, or breast 

a, sternum and . . . i 

b, costal cartilages . . . j 

Total of Trunk and Extiemities 


8 V40 (foot, tarsals) 
2 


6 (knee) 


3 (pelvis) 


4 (shoulder) 

(humerus) 
2 (elbow) 
(forearm) 

30 (hand) 


101 X 2* 


18 (vertebrae) 


6 (key of heart) 
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Brought forward , . . . 226 


II. Head and Neck. 


Head 

1. Cranium 

a. frontal bones 

• 


h. parietal bones 

• 21 


c. occipital bone 

1 

- 9 (head) 

d, temporal bones 

• 


malar bones . 

2 


2. Openings 

a, mouth (maxillaries) 

• ^1 


fc. ear (pinna) . 

• H 

• 5 (openings) 

e. nose (cartilage) 

. li 


Neck 

a. vertebrae 

7 

[ 8 (neck) 

h. windpipe 

1 

1 ' ' 

Total of Head and Neck 

• 



Grand total of Skeleton 


248 
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STUDIES IN THE JMEDICINE OF 
ANCIENT INDIA 

PART I 

THE BONES OP THE HUMAN BODY 

SECTION I 

INmODUCTION: MEDICAL SCHOOLS, CHRONOLOGY 

^ 1. Explanatkm of Terms: Medical AuthorSy and 
their Works 

• L Thjp tbeoi'y of the Ancient Indians regarding the skeleton, 
or the liony frame of the human body, has been transmitted to 
us in three different systems. These are the systems of Atreya, 
Suinita, and Vagbhate. 

2. Already the Tliysiclan. Atreya was not so much a surgeon 
as a physician. He is said to have had six pupils ; and his 
teaching of medicine is said to have been committed to writing 
by all six in the form of ft^Samhitd, or Compendium. It may, 
therefore,* antecedently, be expected that we shall find their six 
medical compendia to agree in all essential points. At present, 
however, no mom than two of them are known to us. These 
are the Compendia of Agnivesa and Bheda (or Bhela). 

^ 3. Chofaka mid BridJmhala. As to the latter, the Bheda 
SamAitd, we know, at present, of the existence of but a 
single manuscript (§ 12). The former, the Agniveia Samhitd, 
has had a changeful history. In its original form it has 
^ not survived, though it appears to have still existed in 
the eleventh century when the commentator Chakrapani- 
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datta (§ 2, cl 11) quotes it.^ At present it exists only in 
a redaction undertaken, at a mueli later date, by a Kashmir 
physician, called Charaka. He, however, appears never to have 
completed it. Possibly death may have intervened. In any 
ease, the concluding portion of the redaction, about one- third 
of the whole work, was supplied, several centuries afterwards, 
by another Kashmir physician Dridhabala, the son of the 
physician Kapilabala. The entire compendium consists of eight 
sections {sthdm). The portion contributed by Dridhabala 
comprises, as we know from the same ChakrapSnidatta,^ the 
last seventeen chapters of the sixth, and the whole of the 
seventh and eighth sections. In the preparation of this portion, 
Dridhabala, as he himself informs us,^ utilized a large number 
of existing treatises. Among these may have been Agnivesa’s 
original Compendium, but his main sources, as a comparison of 
their respective works shows, appear to have been the A^dhga 
Samgraha^ or Summary of Medicine, of Vagbhata I, and the 
Niddm, or Pathology, of Madhava. But Dridhabala did not 
limit himself to his complementary task : he also revised the 
portion written by Charaka himself. He was, as he himself 
informs us in a passage at the end of the eighth' section,^ 
native of a settlement (jmra), called Panchanada, i. e. five-stream* 
land. In India the confluence of streams is ape to be treated 
as a sacred place of pilgrimage {idrtha) ; and there are there 
seveml such places called Panchanada. Anciently one of them 
app^rs to have existed in Kashmir, near the confluence of the 
rivers Jhelam {Fitasid) and Sindhu. Its place is indicated by 
the modern villagfe of Pantzinor (Hk five channels), which lies 
close to what was the original site of that confluence, before its 
removal to its present site, in the latter half of the ninth 

^ e. g. in his glosses on the Treatment of Fever vara-cikit 9 ita\ 
Tubingen MS., No. 463, fol. 356 a, 1. 1. 

* Ihid.y fol. 534 h, 

^ See Caraka Sanihitd, ed. Jivananda Vidyasagara (1896), p. 827. 

* The passage is omitted in Jivananda's edition of 1877, apparently 
by some accident. It is given in the edition of 1896, p. 930, ver. 78 ; 
aho in the edition of Gangadhar, p. 90, as well as in the edition of 
the two Sen, p. 1 055. Its genuineness is attested by Ohakrap&mdatta’s* 
commentary, Tiibingen MS., No. 463, fol. 639 a, I 2. 
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century, in the reign of King Avantivannan. It is this Kash* 
mirian Panchanada, which probably was the home of DpdhabalaA 
The early commentators of the eleventh and thirteenth centuries 
(e. g. Chakrapfinidatta and Vijaya Rakshita) often refer to a Kash- 
mirian Recension {Kdimlra pafka) when commenting on passages 
of the earlier portion of the Compendium, i. e. the portion 
written by Charaka himself.^ The probability is that in all 
these eases the reference is to Dridhabala^'s Revision of 
Charaka's work ; for in references to the concluding portion 
of the Compendium, Dridhabala, as a rule, is quoted by name 
as its author.^ It seems clear from their method of quotation 
that the medical writers of that period were fully aware of the 
exact share which Dridhabala had in Charaka's redaction of 
Agnive4a*s original Compendium. At a still earlier period, 
Madhava, when he quotes Charaka's redaction in his Niddm^ 
or PSthology, shows no acquaintance with the revised version 
of it made by Dpdhabala. At the present day the latter’s share 

^ 8eo Dr. Stein’s Translation of the Rajatarahgiiidy ch. iv, 248, v, 
()o ff, ; also his account of the removal of the confluence, vol. ii, pp. 239 ff., 
419 fl. The usual identification of Panchanada with the Panjab is 
gnteiiubk; ibr Dridhabala clearly indicates a locality (pwra), not 
a country, as his home. Dr. Cordier, in his Recentes Decouvertes^ 
identifieiS it with ‘ Panjpur au nord d’Attock, Pafijab on the authority, 
as he has informed me privately (letter of January 13, 1906), of * an 
Indian Nftgri map lithographed in Benares ’ and of ‘ the Indian Post- 
Office Guide ’. I am afraid he has been misled by his authorities. 
Dr. Stein, whom I asked to verify on the spot, writes to me (letter of 
Mai'ch 1, 1905) that there is no Panjpur in the region of Attock, nor 
in ' the latest edition of the Indian Postal Guide There is, however, 
an isolated ridge known as Panjpir, or ^ Hill of the Five Pirs ’, in the 
Yusufzai Plain, NNW. of Attock, a Muhammadan place of pilgrimage. 
This appears to have caused the confusion ; but between Panjpir and 
Panchanadapur there can obviously be no connexion. See also my 
article on ‘ the Authorship of the Charaka Samhita ’ in the Archiv 
fiir die Geschichte der Medizin^ 1907. 

^ e. g, Chakrapanidatta, on Jvara-cikitsita, in Jiv. ed. (1896), 

T p. 455, 456 ; or Tubingen MS., No. 463, fol. 348 a, 1. 7 and fol. 348 5, 
2. Also Vijaya Rakshita, on ideniy Jiv. ed., pp. 453-4, in Madhu- 
kosa^ Jiv. ed., p. 29 ; also on Ariai-cikitsitay Jiv. ed., p. 649 (or ed. 
1877, p. 574), in MadhvJcoaay p. 71 *, again on Yaksmorcikituitaf 
Jiv. ed., p. 622, in Madhukofa, p. 95. 

* ® e. g. by Chakrapanidatta, in Sutra Sthana, ed. Harinath Vi.4arad, 

p. 123. Also by Vijaya Rakshita, in Madhvkom, Jiv. ed., pp. 84, 120. 
124, 147, 162, 162, 179, 180. 
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in the redaction of Cbaraka is practically forgotten in India, and 
the whole work is there known simply as Charaka’s Compendium 
{Caraka Samhita), In the present dissertation it will always 
(unless otherwise specified) be referred to under that name. For 
all practical purposes it may be understood that Charaka's 
Compendium represents Atreya’s system of medicine, as handed 
down by his pupil Agnivesa. At all events, this is certain in 
respect of the passages relating to the bones of the human body. 
For these passages are contained within that portion of the 
Compendium which is the production of Cliaraka himself ; and 
the existence as early as the sixth centur}’^ B.c., of the osteological 
system contained in them, is guaranteed by references to it in 
the ^atapatka Brahnana^ a Vedic work of that age (§ 42). 

4. Versimis of Atreyas System. Of Atreya’s theory of the 
skeleton, then, we possess two versions : one by Agnivesa, 
contained in Charaka*s Compendium, the other by Bbeda 
(or Bhela), contained in Bheda's Compendium. In the pre- 
sent dissertations these tw^o versions will be spoken of as the 
‘Medical Version* of Atreya*s theory. There exists, how- 
ever, also another version of that theory, which has been 
handed down in the ancient Law-book of TtOjna^ alkyii 
[Ydjnavalkya BharmaidsiTa)^ and three other non-medical w^rks 
(§ 14). This version, in the following pages, will l»e referred to 
as the ‘Non-medical Version’. By this terrU, unless otherwist? 
specified, Yajnavalkya’s Law-book must always be understood, m 
being the most reliable source of that version. It v ill be shown 
subsequently (§ 24) that there is some g(/od reason for believing 
that this Non-medical Version really representis a third medical 
version of Atreya’s theory, going back to another pupil of 
Atreya, different from Agnivefo and Bheda, but whose name 
is no longer known. 

5. Sii^nita, the Siirgeon. In contrast with Atreya, the physician, 
Susruta was a surgeon. While the former professed general medi-* 
cine (Ayurveda^ or the Science of life), the latter made surgery 
(SaU/d) his special study. Susruta, likewise, wrote a Compendium 
{Samhitd) of General Medicine {Ayurveda), but, agreeably with hia 
profession, its main concern was with surgical matters. It thus • 
treats of some subjects, such as surgical iustrumjgnts, which are 
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not noticed at all in the Compendium orCharaka.^ Moreover, 
it omits all mention of some diseases in the treatment of which 
surgery, at that time, did not enter. For this reason, from the 
point of view of general medicine, Su^ruta’s Compendium, of 
course, had the appearance of incompleteness. Hence after some 
time (§ 2, cl. 6), an anonymous writer composed a Supplement 
(Uitara4antra) which treated of all the subjects unnoticed by 
SuiSruta. Among the latter were even subjects belonging to 
minor surgery [Sdldki/a), which circumstance shows that, for 
^example, the surgical treatment of some eye-diseases (as cataract, 
&c.) was still unknown in the time of Susruta. At the present 
day the whole work, inclusive of the Supplement, is known 
simply as Sufruta s Compendium {Susruta Samhifd)^ and in the 
present dissertation (unless otherwise specified) it will be quoted 
under that name. In order to distinguish, however, Susruta 
the Supplementor, or Susruta II, from the original Susruta, 
the latter is sometimes designated by Indian commentators 
‘ Susruta the elder ' (vrMha SvSruta). For our present purpose 
it is iinporcajit to notice that the passages relating to the bones 
of Ibe human body occur in the original work of Susruta the 
elder. At the same time, it is quite possible that the Supple- 
meutor, in addition to his proper task, may have subjected the 
original portion of the compendium to some amount of revision. 
But from indications in the before-mentioned ^atapatha BraJimana 
(§ 42), it is not probable that this occurred in the case of the 
passages in question. 

' Susruta devotes two whole chapters (the seventh and eighth of 
the Sutra Sthcma) to the description of surgical instruments, and one 
whole chapter (the twenty-fifth) to the principles of surgical operation. 
Gharaka appears to speak of surgical operations in two places of his 
Compendium. The operation of laparotomy is described in the CiMtsito 
SthdnOf ch. xviii, verses 179 ff. (Jiv. ed., p. 653); and an operation 
• for the extraction of a dead foetus is briefly mentioned in a clause of 
the SaHra Sthdruiy ch, viii, § 64 (p. 364). In neither of these cases, 
however, is any surgical instrument named. Moreover, chapter xviii 
{on Udara) was not written by Gharaka at all, but by Dridhabala, who 
extracted his information from Su4rut./s Compendium {CiJc,Sth,f xiv, 

. pp. 454-6), where the appropriate instrument {vrtMmuk/ia^ a kind of 
trocar) is named ; and the clause in chapter viii is probably a similar 
interpolation of the same Dridhabaia. 
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6. Ydghha\a /. Vagbhate knew both Compendia, of Charaka 
and of Su6rata. He refers to both these medical writers 
by name, and quotes, or at least utilizes, their works. In his 
time Charaka’s Compendium was still incomplete, but SuiSrata's 
Compendium had already received its Supplement. This is 
particularly shown by Vagbhata’s treatment of the diseases of 
the eye, which are dealt with in Susruta s Supplement, while 
in Charaka’s incomplete work they are not described at all. 
Vagbhata wrote a Compendium on General Medicine, which, 
on the model of the Supplemented Compendium of SuiSruta, 
he divided into six sections {sthdm)^ and to which he gave 
the name of Summary of the Octopartite Science {Astdnga 
Samgraha).^ The name indicates Vagbhato’s object. It was 
to gather up into a harmonious whole the more or less con- 
flicting medical systems current in his time, especially those 
contained in the Compendia of Charaka and Susruta. In 
pursuance of this object he introduced, especially with refer- 
ence to the diseases of the eye, many modifications in the classi- 
fication and nomenclature which had hitherto been accept»ed 
in medicine. It also led him to the adoption of con\promises — j 
by no means always successful — of which, as the present 
dissertation will show, his exposition of the skeleton presents 
a conspicuous example. 

7. Vdghhaia 77. On the basis of VugbhateV Summary a much 
later namesake of his, whom I shall designate Vagbhate II, 
wrpte a new work, in the name of which a return is made to the 

^ The concluding fcection is called hitwm SiJwma in Vagbhata^B 
Summary, but U tiara T antra in Susruta’s Compendium. The latter 
consists of five Sthdna and an Uttara-tantra^ while the former is 
made up of six Stdema, The ditfereuce in the nomenclature is 
significant. Susnita’s original w»)rk consisted of only five sections 
{sthdna), to which, at a later date, a supplementary treatise (tantra) 
was added. On the other hand, the division into six sections {sthdma),* 
inclusive of the supplementary treatise, was first devised by Yagbhata 
for his own work. 

* Indian Medicine is divided into eight branches: (1) Internal 
Medicine {Kdya Cikitsd)\ (2) Major Surgery {Shiga); (3) Minor 
Surgery {^dlaJcya) ; ( 4 ) Daemonology {Bhuta-vidyd) ; (5) Toxicology 
(Vim); ( 6 ) Tomes {Easdyana) ; ( 7 ) Aphrodisiacs ( TVm) ; ( 8 ) Paedo- 
trophy {Kvmd/ra-hhrtya). 
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older usage, by calling it the Compendium of the Essence of the 
Octopartite Science {Astdhga Hrdaya Samhitd). With reference 
to him the author of the Summary {Samgrahi) is sometimes 
called, by Indian commentators, Vagbhata the elder {vrddha 
Vdgbhata), 

§ 2 . Chronology 

1. It will naturally be expected that some information 
should be given regarding the chronology of the works and their 
authors mentioned in the preceding paragmph. Unfortunately 
there still exists very great incertitude with respect to their 
absolute, and to some extent even to their relative, dates. 
On a future occasion I hope to enter more fully into the 
discussion of the chronological question : for our present purpose 
the following statement will suffice. 

2. Origin of Medicine. According to the Indian medical tra- 
dition the knowledge of medicine had a twofold origin. On the 
one hand, it was delivered by the god Indra to the sage Bhara- 
dvf^ja, and by him to Atreya : on the other, it descended from 

^Indra to DJianvantari (also called Divodasa,and Kasiraja), and from 
him to Su^ruta. This tradition traces medicine from a mythical, 
tniongh a semi-mythical, to an historical beginning. It may be 
taken to mean that Atreya, the physician, and Susruta, the sur- 
geon, were understood to be the first founders, in their respective 
departments, of medicine as a science. Before them there existed 
oiily what may be called medicine men, who practised medicine 
as a witchcraft, and the squrce of whose knowledge was claimed 
to be supernatural. 

3. Atreya and Snsruta. According to another, non-medical, 
line of Indian tradition, preserved in the Buddhist Jdtakas^ or 
Folklore, there existed in India in the age of Buddha two great 
universities, or seats of learning, in w hich ' all sciences ’ (sabba- 
eippdnif or 8arva-^Si/^d7u), including medicine, were taught by 
‘ professors of world-wide renowm ’ {dim^pdmokkha dcariya^ or diSd- 
yfdmukhya dcdrya). These two universities were KdMy or Benares, 
in the East, and the still more famous TaksaSildy or Taxila (on the 
Jhelam river) in the West. In the latter university, in the time 
of Buddha or shortly before it, the leading Professor of Medicine 
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was Atreya.^ He, accoi’dingly, should have flourished at some 
time in the sixth century b. c. As one of the names of Su4ruta*s 
teacher is KaiMja, which literally means King of Ka4l, he may 
not unreasonably be referred to the university of Kail, or Benares. 
This would place the origin of surgery, as a science, in the East 
of India. As a matter of fact, the origin, at least of ophthalmic 
surgery, is uniformly placed by Indian tradition in the eastern 
province of Bihar, being credited to Nemi, the ‘ lord of Videha * 
(or Tirhut). Regarding the date of Sui^ruta we have the 
following indications. He must have been acquainted with the 
doctrines of Atreya. With reference, for example, to the bones 
of the human body, he introduces his own exposition with a 
remark jwinting out the difference between Atreya’s system and 
his own in respect of the total number of the bones (see § 27). 
This proves that Susruta cannot have been anterior to Atreya. 
On the other hand, there are indications in the &atapatJia 
Brdhnana^ a secondary Vedic work, that the author of it was 
acquainted with the doctrines of Susruta (see §§ 42, 56, 60, 61). 
The exact date of that work is not known, but it is with good 
reason referred to the sixth century b.c. (see § 42)., The pro- 
bability, therefore, appears to be that Susruta was a rather 
younger contemporary of Atreya, or, let us say, a contemporary 
of Atreya’ s pupil Agnive&i. 

4. The Aiharva Veda, As bearing on the very early date of 
both Atreya and Susnita, we have a rather significant piece of 
evidence in the Aiharva Veda, That work, in its tenth book, eon- 
tains a hymn on the creation of man (see § 48), in which the 
several parts of the skeleton are carefully and orderly enumerated 
in striking agreement more especially with the system of Atreya 
as contained in Chaiaka s Compendium.^ The date of the Aiharva 
Veda is not exactly known, but it belongs to the most ancient, 
or primary Vedic, literature of India. It cannot be placed later 

’ The famous physician Jlvaka, a contemporary of Buddha, is stated 
to have studied medicine in. the Taxila University, under Atreya 
(see RockhiD’s Life of Buddha, pp. 65, 96). 

^ * There are numerous other passages of a similar character in the 

Aiharva Veda* The whole evidence is reviewed by me in the Jai»mal 
of the Royal Asiatic Society for 1906, p. 915 ff., and for 1907, p. 1 ff. 
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than the sixth century b. c., because references to it are found in 
secondary Vedic works, such as the Sdtapatha Bfdkmaim above 
referred to. The larger portion of it (Books I--!XVIII), indeed, 
admittedly belongs to a much earlier period, possibly as early 
as about 1000 B. c. ; and the hymn in question is included in 
this older portion. Moreover, within that portion it belongs to 
a division (Books VIII-XII) which bears a distinctly hieratic 
character. It thus takes us back to that prehisl^ric, or semi- 
mythical age of the ‘ medicine men * who combined the 
functions of priest and physician. This period, as already 
staged (clause 2), Indian tradition represents by the name of 
Bharadvaja, and to him it actually ascribes the authorship of 
one of the hymns (the twelfth of the tenth book) of that hieratic 
division.' 

5. Charaka and Ndgdrjtma. According to a Buddhist tradi- 
tion ^ Charaka was the trusted physician of the celebrated ‘ Indo- 
soythian* King Kanishka* Unfortunately the date of Kanishka 
himself is still in dispute, opinions varying from the first century 
B. 0. to the third century a. The preponderance of evidence 
^appeai*s ta me in favour of Kanishka's reigning in the middle 
of the, fl^nd century, circa 125-150 a. d. There exists an 
Indian medical tradition which assigns the revised and supple- 
mented edition of SvuSruta’s original work to Nagaijuna.^ If he 
should be the well-known Buddhist patriarch of that name who 
is said to have been a contemporary of King Kanishka, his date 
would practically coincide with that of Charaka. Accoixiingly 
the original Compendia o/ Agnive^a and Susmta would have 
been revised and re-edited at much the same time. 


' On the date of the Atharva Veda, see pp. cxl-clxi in Professor 
Lanman’s edition of Whitney’s Translation of the AtJuirva Veda 
JSarhhitd ; also Professor Macdonells Sanskrit Literature, pp.* 185-201. 
.• * Discovered by Pi'ofessor Sylvain Levi, Indian Arvtiquary, vol. xxxii, 

p. 382 ; Vitrma Oriental Journal, vol. xi, p. 164. 

® See V, A. Smith, Early History of India, pp. 225-6 ; Dr. Fleet, 
in Journal of the Royal Asiatic Society, 1906, p. 979 ff. ; Mr. D. R. 
Bhandarkar, in Journal of the Brnrihay Branch of the Royal Asiatic 
Society, vol. xx, p. 269 ff. 

^ See Pallana's Commentary to Susruta’s Compendium (ed. 
Jivananda), p. 2; also Dr. Cordier’s Recentes Decouvertes, pp. 12, 13, 
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6, Vdghhata the Elder, Regarding the relation of VSgbhate I 
to Chai'aka and Susmta the elder, his posteriority is proved by his 
referring to botii tkese writers by name, and sometimes even quot- 
ing their actual words.^ His relation to SuiJruta II, the Supple- 
mentor, is less certain. So far as known to me, he never actually 
quotes from him ; still his Summary (Samgraha) presents nu- 
merous indications of a decided posteriority. His treatment, e. g. 
of the diseases of the eye, though in its general lines agreeing 
with that of the Supplementor, yet in its more artificial and 
scholastic method of classification — Vagbhato I counting ninety- 
four diseases against the seventy-six in the Supplementor*s 
more natural system — suggests his posteriority to Susruta II. 
The place assigned to Vagbhata I by later Indian Medicine, 
in its traditional series of the three men, Charaka, Sui^ruta, 
Vagbhata, makes in the same direction ; for there can be no 
doubt that, in that series, the term Susruta refers to the 
Supplemented Compendium which is now known under Sui^ruta*s 
name. If Susruta II is rightly placed in the second centurj" 
A. n., as a contemporary of Charaka. Vagbhato I is, of course, also 
posterior to him. Indeed, there is good reason for placing Vag- 
bhata I as late as the early seventh century a. n. The Buddhist 
pilgrim, Using, who resided ten years in the Nalanda mona*itety 
(in Bihar), from about 675-685 a.d., states in his Becord of 
Buddhist Practices that the ‘ eight arts (i. e. branches of medicine, 
ante, footnote 2, p. 6) formerly existed in eight bof)ks, but lately 
a man epitomized them, and made them into one bundle (or 
book) and he adds that ‘all physicians in the five imrts of 
India (i. e. the whole of India) practise according to his book 
Seeing that Vagbhate I ’s Comj)endium l>ears that precise name 
of ‘ Epitome (or Summary, Samgraho) of the Octopartite Science 
the conclusion seems warranted that Itsing wslb referring to 
that Summary. If so, Vagbhata I cannot have preceded Itsing 
by any very long interval of time; nor may the interval be^ 

* By name, e.g. in Samgralia, Bombay cd., vol. i, p. 246; vol. ii, 
p. 421. Again quoted from Charaka, ibid,, vol. i, pp. 20, 93 ; vol. ii, 
pp. 212, 213, et passim; from Susruta I, ibid., vol. i, pp. 109, 121, 
177, 247 ; vol. ii, p. 303, et passim, 

* See Professor Takakusu’s Translation, p, 128 ; also Journal 
Hoyed Asiatic Soc., 1907, p. 413 6*. 
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made too short, because time was necessary for the diffusion of 
the Summary as a standard work ‘ throughout India Accord- 
ingly V5gbhat» I may be placed early in the seventh century, 
or . about 626 a. d. This estimate of his date is supported by 
certain structural features of his Summary, which are explained 
in §§ 38~4f0. It is, further, in agreement with the progressive 
decadence in the knowledge and practice of anatomy and 
surgerj^ which is apparent in the medical writings subsequent 
to the time of Su^ruta II. One of the results of the present 
dissertation is to bring out the contrast between the treatment 
of the bones of the human body in the hands of Su4ruta and 
Vagbha^ I. While that of the former exhibits a remarkable 
familiarity with the structure of the skeleton, the latter’s 
treatment of the subject is so replete with inconsistencies and 
incongruities as to show that in the time of Vagbhate I practical 
anatomy had fallen into disuse. At a still later time, in the 
Compendium of Vagbhata II, the information about the skeleton 
is limited to the bare statement that the total number of bones 
is 360." Again, the surgical treatment of certain diseases of the 
eye, such as cataract, which occupies a considemble space in the 
Supplement {JJ tiara Tantra) of Su^ruta II, is much less pro- 
minent ill the Summary {Samgraha) of Vagbhate I, while in 
the subsequent writings of Madhava, Dridhabala, and Vagbhato 
II it is altogether ignored. The dates of the latter three 
authors fall somewhere, at no great intervals, in the period from 
the 7th~9th centuries a.d.; and facts, such as those just men- 
tioned, indicate the place^ of Vagbhata I to be intermediate, 
yet much nearer to them than to Susruta II, and thus tend 
to confirm the Assignment of the former to the early seventh 
century a. d. 

7. Madhava^ Dridhalaia^ and Vdghhata II, With regard 
to the chronological position of the three authors, MadhaA^a, 

^ Dridhabala, and Vagbhata II, two points are quite certain. 
In the first place, all three aie posterior to Vaghhate I. 
This, to start with, is a necessary inference from their atti- 
tude, as above explained (clause 6), towards anatomy. But 

' Oontained in half a verse, Astdnga Hrdaya^ SdriTa Sthdna^ ch. iii, 
ver. 16 a (1st ed., vol. i, p. 648). 
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there is positive proof, Madhava cites VSgbhate I by name, 
and also quotes from him anonymously.^ Dridhabala, though 
he does not name Vagbhate I as his authority, quotes from him 
very frequently.^ Also his total of ninety-six diseases of the 
eye is based on Vsgbhato I’s total of ninety-four (see p. 18). 
As to VSgbhata II, according to his own statement,^ his Com- 
pendium (Asidnga Hrdaya Samhifd) is based on the Summary 
{Astdiiga Samgraha) of Vagbha^ I, and reproduces it copiously. 
In the second place, all three are anterior to Chakrapanidatta, 
whose date is about 1060 a. d. The latter names Dridhabala, 
and expressly specifies the extent of his contribution to Charaka's 
Compendium.^ He also frequently quotes Dridhabala as the 
author of the last section [Skldhi Sthdna) of that Compendium.® 
As to Vagbhaia II, quotations from him, by name, are very 
numerous in Chakrapanidatta’s Commentary on Charaka’s Com- 
pendium.® Madhava’s anteriority to Chakrapanidatta necessarily 
follows from the fact of his preceding (see p. 13) both Dridhabala 


^ By name, in Siddhayoya, i, 27, cf. SamgraJva^ vol. ii, p. 1, 1. 8. . 
Quoted, inA?(Za7ia(ed. Jiv.), ii, 22, 2Z,ci,Samgrahay vol.i, p.266, 

* Caraka Samhitd (ed. Jiv., 1890), Cikitmta Sthdna^ xvi, ver. 31, 
p. 624, cf. Samgrahaj vol. ii,p. 2G, II. 7, 8 ; ibid., xvi, verses 53 ff., p.626, 
cf. Samgraha, vol. ii, p. 27, II, 8 ff, ; ibid., xvi, ver. 64 b, p. 627, ch 
Samgraha, vol. ii, p. 2 7, 1. 1 9 ; ibid., xvi, verses 7 6 ff., p. 628, cf. Samgraha, 
vol. ii, p. 28, 11. 20 fi’. ; ibid., xvi, ver, 97, p. 638, cf, Sankgraha, vol. ii, 
p. 108, 11. 15 ff.; €t passim. 

^ See Astditga Ilrdaya, U tiara Sthdrux, ch. 40, ver. 82 (let ed., 
vol. ii, p. 826). 

* See Cliakrapanidatta's Commentary in Tubingen MS., no. 163, 
fol. 534 6. 

® e.g. Chakrapanidatta’s Commentary (ed. Yisamd), p. 123, 11. 1 8, 19, 
cf. Caraka Samhitd (ed. Jiv., 1896), Siddhi Sthdna, vi, ver. 3, p. 887;. 
ibid., p. 238, 11. 15, 16, cf. Siddhi Sthema, vi, ver. 19, p. 888. 

® e.g. in Visarad's edition, p. 16, 11. 17, 18, d. Asta/hga Hrdaya.i 
Sutra Stha/na, ch. i, ver. 3 (Ist vol. i, p. 6); ibid,, p. 124, 11. 12, 13, 
cf, Ast- Hrd., ibid., ch. xiii, ver. 33 (vol. i, p. 282) ; ibid., p. 260, 11. 22, 23,t 
cf. Ast. Urd., Niddna Sthdna, ch. x, ver. 21 (vol. i, p. 772). — As 
Vagbhata II so extensivoly reproduces the text of Vagbhaia I, it is 
important to note that in this, as well as in the preceding footnotes 
concerning Madliava and Dridhabala, only such passages have been 
selected as evidence as are found only in the Samyraha of Vagbhafa I, 
or in the Samhitd of Vagbhaia II, according as the case in hand 
required. 
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and* ^Sgbliata II. These three medical authors, accordingly, 
must have their place somewhere between the seventh and 
eleventh centuries a. i). ^ 

8. Mddhava, Coming now to the chronological place of Ma- 
dhava, Dridhabala, and Vagbhata II, relatively to one another — 
a point still involved in much obscurity — ^the trend of the avail- 
able evidence appears to make for the following positions. In the 
first place : Madhava is anterior to Dridhabala. There are two 
facts which seem to be conclusive on this point. One concerns 
the enumeration of the diseases of the eye. Su^ruta II, giving 
a detailed list, counts seventy-six such diseases, while Vagbhate I, 
recasting the list of Sulruta II, makes out a total of ninety-four. 
Madhava, who elects to abide by Susruta II’s method of 
counting, nevertheless increases the total to seventy-eight,^ by 
adding two diseases of the eyelashes. Vagbhata II simply 
adopts the list of VSgbhaia I. Dridhabala, attempting a com- 
promise, states the total to be ninety-six.^ He does not explain 
how he arrived at that total, nor, indeed, does he give any 
('etails at all, but simply refers the curious on the subject to 
(*ther nf^ical authorities. In these circumstances it may be 


* Th^ memorial verses, as commouly printed in Madhava^s Niddna, 
giving a total of seventy-six, are spurious and false. Jlvananda’s 
edition gives them at the end (p. 347), but Udoy Chand Dutt's edition 
at the beginning (p. 220) of the chapters on the diseases of the eye. 
Moreover, they do not agree with Madhava's own text; for they omit 
the two diseases of the eyelashes {pak^ia-kopa and pak»ma-sdta)f 
mentioned by Madhava at the end of the last of those chapters (Jiv., 
p. 347, verses 22, 23 ; U.C. Dutt, p. 23G). Adding these two diseases, 
the total becomes seventy-ei^t. The various systems of enumerating 
the diseases of the eye adopted by Susruta II, Vagbhata I, Madhava, 
and Dridhabala respectively, are very complicated. It is impossible, 
in the present case, to state more than the simple facts. In a sub- 
sequent dissertation on the diseases of the eye I hope to have an 
opportunity of explaining the details. 

* In CaraJca Samhild, Cikitsita Sthdna^ ch. xxvi, ver. 222 (Jiv., p. 761). 
The edition published by the two Sens reads seventy-six (p. 884, 1. 4) ; 
but this is a mere reprint from Gangadbar's Berhampore edition 
(p. 675), for which there is no known manuscript authority. It appears 
to be an * emendation ’ of Gangadhar hi ai self. All existing MSS. read 
ninety-six ; e. g, Tubingen MSS., No. 458, fol. 632 a, 1. 2 ; and 
No. 459, fol. 216 5, 1. 5 ; India Office MSS., No. 335, fol. 419 5, 1. 1, 
and No. 359, fol. 153a, 1. 7; Deccan College MS., No. 925, fol. 334 a, 1. 6. 
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concluded that Dridhabala obtained his total of ninety-six by 
adopting V&gbhatia I*s total of ninety-four (which corresponds 
to Su&ruta II’s*total of seventy-six) and adding to it the two 
new diseases set up by Madhava. It thus follows that Madhava 
is anterior to Dridhabala. The second fact concerns the so-called 
Kashmir Recension [Kd^mlra’-patha^ of .Charaka’s Compendium. 
Vijaya Rakshita, in his commentary (called Madhukom) on 
Mgdhava’s Pathology {Niduna\ notices several passages, cited by 
Madhava from Charaka*s Compendium, where the Kashmir 
Recension differs from the Recension quoted by Mfidhava. The 
inference is that Madhava cites the passages as written by 
Charaka himself ; that the Kashmir Recension was not known 
to him, and that, in fact, that Recension was not yet in exist- 
ence. Seeing that the Kashmir Recension was the work of the 
Kashmir physician Dridhabala (§ 1), it follows that Dridhabala 
is posterior to Madhava. No doubt every link in this chain 
of inference possesses no more than probable force ; still, the 
cumulative effect of the two arguments is to raise the presump- 
tion that, as a fact, Madhava is anterior to Dridhabala.^ 

9. Bridhahala. In the second place, Dridhabala is anterior to 
Vagbha^ II. The latter, in one of the concluding verses of hi^ 
Compendium,^ refers to the very insufficient character of the infor- 
mation on the diseases of the eye to be found in Charaka's Com- 
pendium as compared with that given in Su^ruta's Compendium. 
Seeing that that information is contained in one of 
complementary chapters,^ VagbhaWs remark proves that he was 

* It is true that the commentator Vijaya Kakshita (c. 1240 A. n.), 
in an explanatory statement on Nidmia (ed. Jlv., p. 147), xxii, 5, 11. 1,2 
= Caraka Samhitd, Cikitsita Sthdiia, xxviii, ver. 24 (Jlv., p. 773), 
apparently implies the posteriority of Madhava to Dridhabala. But 
it should be observed that the object of Vijaya Rakshita is not to 
make a chronological, but an exegetical statement. The chronological 
implication may not have been intended by him, even assuming that 
in the thirteenth century the exact chronological relation of MSdhava to 
Dridhabala was still within the knowledge of medical writers. 

* See As\cmga Hrdaya, Uttara Sthdna, ch. xl, ver. 83; in the Ist 
ed., vol. ii, p. 826. 

^ Viz. the twenty-sixth chapter on Trimarntlya, in the Caraka 
SaMiitd, Cikitsita Sthdna, verses 221-56 (Jlv. ed., 1896, pp. 761-4). 
The fact that Vagbhata II s’mply speaks of Charaka’s Compendil||n 
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acquainted with Dridhabala’s completion of Charaka’s Com- 
pendium. Moreover, Vagbhata II not infrequently revit^es the 
versified form in which prose passages had beenijuoted by Dri- 
dhabala from the Summary {Samgraka) of Vagbhate I.^ Lastly, it 
may be noted that Arunadatta, in his commentary on Vaghha*^ 
II’s Compendium, expressly refers to Dndhabalas edition of 
the Compendium of Charaka as the source of one of the verses 
of Vagbhate II.^ This last point is particularly effective. The 
verse in question occurs in the introductory portion of the nine- 
teenth chapter of Charaka’s Compendium on the Treatment of 
Chronic Diarrhoea ® (§ 99, cl. 2). In that portion Dridhabala 
summarizes in versified form the prose account of the subject in 
the Anatomical Section of the Summary of Vagbhate I.* That 
it is really a summary of Vagbha*^ I’s account is obvious from 
the fact that hie terms and phrases are as far as possible retained 
by Dridhabala, VagbhaU II still further summarizes the sum- 
mary of Dfidhabala; and that his doubly summarized account is 
really based on the latter, but not on Vagbha^ I, is shown by 
(he fact tliat it contains none of the terms and phrases of the 
latter, but retains intact three of the verses (among them the 


wiibout*aiiy reference to DridhahaWs authorship of the chapter in 
question creates no difficulty. As observed in § 1, the whole work, 
inclusive of Dridhabala’s complement, came to be known simply as 
Charaka’s Compendium ; and it is not at all uncommon to find 
Dfidhabala quoted^as ‘Charaka’; e. g. by Vijaya Rakshita in his 
Madhukosa (Jiv., 1901), pp. 159, 161, 163. 

* e. g. the prose direction in Sarkgraha, Cihitsita Sthdna^ ch. xvii 
(vol. ii, p. 99, 1. 23), is expr^^jssed by Dridhabala in a single verse 
(Caraka Samhitd, Cik., xviii, ver. 85 a ; Jiv., p. 646), while Vagbhata II 
gives it in two verses {Astdngallrdaya^ Cik., xv, verses 96 1\ 97a, in 1st 
ed., vol. ii, p. 285). Other examples are : Vagbhata II in Cikitsita^ xv, 
verses 61 5-63 (vol. ii, p. 279) and verses 91 5, 92 (vol. ii, p. 284), com- 
pared with Dridhabala, in CiA:., xviii, verses 67 5-69 (Jiv., pp. 644-5) and 
verses 80, 81 (Jiv., p. 645), and with Vagbhata I ’s prose in Cik., xvii 

•(vol. ii, p. 98, 11. 9-12, and p. 99, 11. 21-23). ‘ 

* See Astdnga Urdaya (1st ed.), vol. i, p. 671, 1. 19. The verse in 
question is 62 5, 63 a, in the third chapter of the Sd7%ra Sfhdna. 

^ See Cikitsita Sthdna, Gra7iani-roga, >ix, ver. 14, in Jiv. ed., 1896, 
p. 656. 

* Sec As^anga SomgraJia, Sdrlra Sthdna^ ch. vi, in the llomhay ed., 
vol. i, pp. 230 ff. 
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verse in question) of Dridhabala.^ This state of things was 
evidently realized hy Aru^datta, for, as already stated, he 
expressly mentions Dridhabala as the source of Vagbha^ II. 

10. T/ieir Dates, The evidence of Arabic sources points to 
the seventh or eighth century for Madhava, and that of Tibetan 
and other sources to the eighth or ninth century for Vagbhate II.* 
According to the evidence, alread}* explained, Dridhabala takes 
his place intermediately between Madhava and Vagbhate !!• 
Accordingly it is probable that all these three medical writers 
come in the period from the seventh to the ninth century, at no 
very great interval from one another. In any case none of 
them can be lator than c. 1060 a.d., the date of Chaki-ajmnidatta. 

11. Commentators and their Dates, Of early commentators 
on the Compendia of Charaka and Susruta, and on the Summary 
of Vagbhata I, whose works have come down to us, the following 
may be mentioned. « 

On Charaka's Compendium we have Chakmpanidatta s Com- 
mentary, called Car aka Tdtparya Tlkd (i, e. Explanation of 
Charaka’s Meaning) or A yurveda Dipikd (i. e. Light on General 
Medicine). Its author is known to have lived about 1060 a. d. 

On Susruta’ s Compendium we have Dallana s commentary, 
called Nibandha Samgraha^ or Summary of Commentaries. Tlie 
earliest known quotations of this work are by Hemadri and 
Vachaspati,^ who lived about 1260 a. d. ; and as Dallana himself 
quotes Chakrapanidatta, he should be placed in the twelfth 
century. He frequently quotes also a commentary {pahjikd oi 
candrikd) by Gayadiisa (or simply Gaym), called Nydya Candrikdy 
or Reasoned Elucidation. Gayadasa,^ therefore, cannot be placed 
later than the eleventh century, and be may have been a 
contemporary of Chakrapanidatta, seeing that neither appears 
to quote from the other.'* 

^ Namely, verses 59, 60, 62 in Astdnga Hrdaya^ Santa 8tham,a 
ch. iii (1st ed., vol. i, pp. 566, 567, 569). • 

* For details and authorities see Professor Jolly's Indian Medicine, 
§§ 5, 6, pp. 7-9. 

® Accordiiig to information by letter (October 30, 1904) from 
Dr. P. Cordier. 

* See Professor Jolly in the Journal of the German Oriental Society, 
vol. Iviii, p. 114 ff.; and Dr. P. Cordier’s Recentes DecemverieB, p. 15. 
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On the Compendium of Vagbhata II we have a commentary 
by Amnadatta, called Sarmiiga Sundarl (i. e. Excellent in all 
Branches of Medicine).^ On the Pathology (Niddna) of Madhava 
there exists a commentary, called Madhukom (i.e. Receptacle 
of Honey), the joint work of Vijaya Rakshita and his pupil 
Srikanthadatta, and another by VSchaspati, called Atanka 
Darpana (i. e. Min*or of Diseases). The latter, as he himself 
states (in verse 4 of his Introduction), consulted the MadAukosa 
for the purpose of writing his own commentary, and Vijaya 
Rakshita controverts a certain doctrine of Arunadatta regarding 
the structure of the eye.^ Vachaspati further states (in verse 5 
of his Introduction) that his father Pramoda was chief physician 
at the court of ‘ Mahamada Hammira that is, of the Amir 
Muizzuddln Muhammad (the celebrated Muhamed Ghori) who 
reigned in Delhi from 1193 to 1205 a. d. Moreover, Vijaya 
Rakshita cpiotes Gu:^kara who w^rote the Yogaratnamdld in 
1239 A. D.® Accoidingly we obtain the following approximate 
dates ! 

Amnadatta, about 1220 a. d. 

Vija3^a Rakshita, about 1240 a. n. 

• Vacha-spati, about 1260 a. d. 

12. Bhd'^kara BA all a and Bhava Mih'a, To a slightly 
earlier date than that of ChakrapSnidatta belongs a medical 
author, Bhaskara Bhatt^. He appears to have lived about 
1000 AsD.^ He wrote a tract on Anatomy, called Sdrlra 
Badminl (i. e. Lotus among Works on Anatomy). The state- 

For further information on the commentaries on Su^ruta's Compendium, 
sec my Article in the Journal of the Royal Asiatic Society of Lmidon 
for 1906, p. 283. 

' The title makes a pun : it also means ‘ a woman beautiful in all 
her limbs 

® It concerns the true position of the so-called hahya yatala or 
outer cover of the eyeball, i. e. the cornea plus aqueous humour, 
liee A^idiiga Hfdaya^ Uttara Stivdna, ch. xii, ver. 1 (in 1st ed., 
vol. ii, p, 516). 

® Information by letter (October 30, 1904) from Dr. P. Cordier. 
The quotation occurs in the Madhukom or Niddna^ v, 7 (Jiv., p. 68). 
On the date of Gunakara, see Peterson's Report^ 1886-92, p. xxvi. 

^ See Epigraphia Indicuy vol. i, p. 340. The SUSi/nra Padkninl was 
brought to notice by Dr. P. Cordier in his Recentes DecouverteSy p. 30. 

BOXAHLIB Q 
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ments on the skeleton, contained in this treatise, reproduce 
the doctrine of Su^ruta, as modified by VSgbhate I (see § 36). 

A very much later author, who also reproduces Su^ruta’s 
doctrine on the skeleton, and who will be mentioned occasion- 
ally in the following pages, is Bhava Misra. He lived in the 
sixteenth century, and wTote a voluminous compilation, of no 
originality, from previous medical writings, under the name of 
Bidt>a Praidh (i. e. Manifestation of the Truth). 



SECTION II 


TEXT-CRITICAL. THE RECORDS 
A. The System of Atreya-Chakaka 

§ 3. Charakas Statement^ and its Recensions 

The Medical Version of Atreya’s system of the bones 
of the human body, as handed down by Charaka, is con- 
tained in the begfinning* of the seventh chapter {aclhyaya) 
of the fourtli or Anatomical Section [Sdrlra Sfhdno) of his 
Compendium. 

There exist two recensions of Charaka's statement. One is 
contained in the edition of the Compendium which was printe<l 
by Jlvftnanda Vidyasagara in Calcutta in 1877, where it is found 
on page" 37X), lines 5~19. The other occurs in Gangadhar^s 
edition, page 186, lines 11-22, printed in Berhampore, 1879 
(Bahrampxtra^ samvat 1936). These two recensions differ so 
widely from each other that it is necessary to inquire into 
their respective authorities. 

The recension of Jivananda has the following witnesses in its 
favour. In the first place, it has the support of all accessible 
manuscripts, I have been able to examine the following nine: 

1. The two Tubingen University MSS., M. a. I. 458 and 459 
(Cat., Nos. 141, 142). They come from Benares, whence they 
were procured by myself for the late Professor von Roth in 
1^73. The original MS. from which No. 142 was copied is 
dated in samvat 1778, i. e. 1721 a. d. 

2, The two India Office MSS., Nos 335 and 881 (Cat., Nos. 
2637 and 2640), originally belonging to the Colebrooke Colla- 
tion, and therefore probably from Calcutta. No, 2640 is dated 
1 806 A. D. 
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3. The two Deccan College MSS., No. 368 (Bhandarkar s 
Report of 1882-3) and No. 926 (Kathavate’s Report of 1891-5) ; 
from Western *[ndia ; dates unknown.^ 

4. Two Kashmir MSS., in ^arada characters. One, No. 3266 
(p. 182 of Dr. Stein’s Catalogue), belongs to the Jammu Library, 
and was excerpted for me through Dr. Stein’s kind inter- 
mediation. The excei-pt from the other I owe to the kindness 
of Dr. P. C ordier (see his K^cenies Decoiivertes^ p. 9). The dates 
of these two MSS. iire unknown ; but as both are written on 
paper they must be compamtively modern. 

5. The Alwar Palace Library MS., No. 1624, an excerpt from 
which w^as transmitted to me by the kindness of Major P. T. A. 
Spence, the British Political Agent. 

It should be observed that these nine MSS. come from widely 
separated Indian localities. They are, therefore, independent 
witnesses — a fact which enhances their testimony. 

In the second place, the recension of Jivananda has the sup|X)rt of 
the oldest existing commentary of Chakrapanidatta (e, 1060 a.d.). 
A considerable number of names of more or less ancient glossai^ors 
or commentators is known, for a list of w hich Dr. P. Coidiei V 
Recent es Becouveriea^ pp. 10, 11, may be consulted. But tile 
commentary of Chakrapanidatta is the only one that now 
survives, and even of it, manuscripts are extremely rare, and 
all are incomplete. I was able to consult the Tubingen 
University MS., M. a. 1. 463 (Cat., No. 146). It fortunately 
contains Chakrapanidatta’s glosses on Charaka’s statement in 
question. These glosses are based entirely on the recension which 
is printed in Jivananda ’s edition, an*d while they refer to various 
interpretations of it, they give no indication w hatsoever of the 
existence of a recension even faintly resembling that of 
Gangadhar’s edition. 

In the third place, the recension of JlvUnanda has the support 
of the Medical Version of Atreya’s system as banded down by 
Bheda (or Bhela), as well as of the Non-medical Version of that> 
system as preserved in Yajnavalkya s Law-book and other non- 
medical works (see § 14). Seeing that all three versions — the 

^ The loan of these two MSS. I owe to the kindness of Professoi- 
K. P. Pathak, of the Deccan College. 
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Medical Versions of Charaka and Bheda, and the Non-medical 
\"ersion — equally profess to present the teaching of Atreya, 
their almost verbal agreement affords the strongest testimony 
in favour of Jivftnanda’s recension of the Version of Charaka. 

On the other hand, the recension of Gangadhar — so far as I have 
been able to ascertain— is absolutely destitute of all support. 
It first appears in the Berhampore edition of 1879, published by 
Dharanidhar Ray. Neither Gangadhar nor Dharanidhar refers 
to any MSS., nor does either mention any variae lectmtes. The 
same recension next appears in the Calcutta edition of AvinSs 
Chandra Kaviratna (1884). He does not state his sources ; but, 
tr> all appearance, he simply reprints from the Berhampore 
edition. The same recension once more appears in the Calcutta 
edition of Debendranath Sen and Upendranath Sen (1897). In 
tlieii* preface the joint editors profess not only to have collected, 
v\ ith much trouble and expense, ‘ many manuscripts from Kasi 
I Btiiares], Kashmir, Bombay, Dravida [Madras ?], Poona, and 
otlier places/ but also to have consulted some very old {pracina- 
1au*a) and correct {r'dud(Ua) MSS. in their own possession. 
It wil! li well to receive this statement with considemble 
resene; for it is well known that MSS. of Charaka^s Com- 
|>endium r.re neither so common, nor so old, nor so correct as the 
joint editors suggest. They very rarely quote any variae lectiones^ 
and in the few cases in which they do so they never refer to any 
[)articalar MS. authority. Thus in the whole Anatomical Section, 
comprising eight chapters (seventy-six pages in print), they 
mention only two unimportant, and unidentified variants (in 
the eighth chapter, p. 429). In the seventh chapter of that 
section which contains the statement on the skeleton, they 
mention no variants at all, nor give any indication whatsoever 
of their being aware of the existence of an entirely discrepant 
recension. Under these circumstances, despite the claim made 
In the preface, the conclusion is unavoidable that the joint 
edition is essentially nothing more than a reprint from Avinas 
Ghandra^s, and ultimately from Gangadharis editions. The 
three aforesaid editions are prints produced in Calcutta, or at 
least in Bengal. Recently the same recension has been 
published in Bombay, by Sankara Shastri, in a cheap edition. 
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This fact, at first sight, might be thought to suggest the 
existence of some MS. source in Bombay, but cheap editions 
do not go to the trouble and expense of collating MSS., but 
usually reprint already existing editions ; and there can be no 
reasonable doubt that the Bombay edition is but a reprint from 
its Calcutta predecessors. 

So far it has been impossible to trace Gangadhar’s recension 
back any farther than his own Berhampore edition. When we 
add — what will be shown in detail in subsequent paragraphs 
(§§ 9, 10) — that that recension is not only full of incongruities 
and inconsistencies, but that it also presupposes a knowledge oi' 
the system of Su^inita, some of whose peculiar terms (e. g. iurca. 
or cluster of bones) it adopts, the conclusion is irresistible that, 
in all probability, it reproduces no genuine text of any Charaka 
MS., but is an ill-considered attempt of Gangadhar himself to 
reconstruct or (as he thought) improve the text of the, jierhaps 
grossly incorrect, MS., or MSS. of Charaka’s Compendium, 
which he may have had at his disposal in the preparation of his 
edition. The spurious recension, thus originated, was afterwards 
unquestioningly and thoughtlessly adopted by Gang5dhar« 
Bengal successors. All the more credit is due to Jivananda for 
preserving, in his earlier edition of 1877, the genuine rfjcension 
of the text of Charaka’s Compendium ; and it is much to be 
regretted that in his recent re-edition of 1896 (p. 351, clause 6) 
he should have been misled into substituting the spurious recen- 
sion of Gangadhar. 

§ 4. The genuine Recension, of Charaka 

The genuine traditional recension of the statement of 
Charaka on the bones of the human body runs as follows 
(Original Text in § 71) : 

‘The body consists of the following parts (anga): the two 
arms {bdhn)^ the two legs {sakthi\ the head and neck {Hro^grlva), 
and the trunk {antarddhiy These make up the sexipartite 
(mdanga) body. Inclusive of the teeth and nails, it has three 
hundred and sixty bones. These are 

1. 32 teeth (danid), 

2. 32 sockets {ulukhald) of the teeth. 

3. 20 nails {nakha). 
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4. 60 phalanges (aiiguli) in the hands and feet. 

5. 20 long bones {4aldkd) of the hands and feet, 

6. 4 bases of the long bones {ialdk-ddhuthma). 

7. 2 heels {pdnm). 

8. 4 ankle-bones Igulpha) of the two feet.^ 

9. 2 wrist-bones ymanika) of the two faands.^ 

10. 4 bones of the two forearms {aratni). 

11. 4 bones of the two legs {jaiigha), 

12. 2 knee-caps {jdnu), 

13. 2 elbow-pans {jdn'u-kapdlikd)} 

14. 2 hollow bones {nalaka) of the two thighs {uru), 

16. 2 hollow bones {nalaka) of the two arms {bdhu). 

16 a, 2 shoulders {amsa), 

16 2 shoulder-blades {amsd^phalaka). 

17. 2 collar-bones {akmka). 

18. 1 windpipe {jatm), 

19. 2 palatal cavities {tdUu%aka). 

20. 2 hip-blades {kronupkalaka). 

21. 1 pubic bone {bJuig-dMi), 

22. 45 back-bones {pr^tka-gat-dstki), 

28. 15 bones of the neck (grivd). 

24. 14 bones of the breast (ura^), 

25 a. 24 ribs {pdrhaka) in the two sides, 

. ^ 26 /;. 24 sockets (H/idlaka) of the ribs. 

* 25 e. tiibtn'cles (arhttda) fitting into the sockets. 

26. 1 (lower) jaw-bone {hanv-aftthi), or chin. 

27. 2 basal tie-bones of the (lower) jaw {kann^mula^handkana). 

28. 1 bone constituting the nose, prominences of the cheeks, 

and brows {ridsikd’-gandakiAta-laldta), 

29. 2 temples {iankha). 

80. 4 cranial pan-shaped bones {Hrah^kapdla). 

These are the three hunc^fed and sixty bones, inclusive of the 
teeth and nails.* 


§ 5. Ancient Inconsistency 

There is a slight inconsistency in the statement of Charaka 
«vhich it may be well to point out at once. In the introduc- 
tory clause which enumerates the six anga^ or constitutive 
parts of the body, Charaka places these parts into three divisions, 

* The terms ‘ ankle-bone ’ and ‘ wrist-bone here and throughout 
this dissertation, signify the malleoli and styloid processes respectively; 
also, ‘ elbow-pan * signifies the olecranon process. 
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viz. (1) the extremities (two anas and two legs), (2) the head 
and neck^ and (3) the trunk. That Charaka looked upon the 
head and neck^as constituting but one division, apart from the 
extremities and the tmnk, is shown by his using a peculiar 
compound word ^iro-gnva^ made up from iiras^ head, and grlvd^ 
neck, to indicate that division — a circumstance which the 
commentator Chakrapanidatta is careful to point out (§ 11). 
Now, though Charaka does not (as Susruta and Vfigbhato I do, 
§§ 28, 37) expressly state that his enumeration of the bones 
follows the three divisions, yet certain divisions are clearly 
discernible in it : only they are not quite consistent with his 
introductory clause. First, we have a small preliminary division, 
comprising Nos. 1-3, the teeth, their sockets, and the nails, 
altogether eighty-four bones. That these form a kind of supple- 
mental division is, indeed, indicated by Charaka himself in the 
introductory clause. Next, there comes the first proper division, 
comprising Nos, 4-15. It refers to the four extremities, and 
includes 108 bones. Thirdly, we have the second division, 
referring to the tmnk. It comprises Nos. 16-25, and includes 
158 bones. Lastly, there is the third division, comprising 
Nos. 26-30. It refers to the head alone, and includes ten lx)nes. 
The lx)nes belonging to the neck are found classed in the second 
division, which deals with the trunk. They form Nos. 18 and 
23, and include sixteen bones. There is also No, 19, two 
jialatal cavities, which properly belongs to the head. Agreeably 
with Charaka's own introductory clause one would ex]>ect these 
eighteen bones to be classed with those of th^ head in the third 
division, and to stand immediately before No. 26, jaw-bone. 
The probability is that they did stand so in the text as it left 
Charaka’s hands, and that the misplacement is due to un- 
intelligent copying in later times. This surmise receives con- 
siderable suppoi-t from the fact that in the imrallel Non-medical 
Version of Atreya’s system (§ 16) we find that the bones of the* 
neck, Nos. 18 and 23 (Nos. 19, 20 in ^ 16), actually take their 
I>roper place immediately before the bones of the head (see § 17, 
cl. 1 a). It is true that in this Version, too, No. 19, the palatal 
cavities, is similarly misplaced, and that the Medical Version 
of Bheda (§ 12) shows exactly the same misplacements as the 
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Medical Version of Charaka. But this circumstance only proves 
that the misplacements must be of very ancient ^te. 

§ 6. Ancient Corruptions ^ 

There is a further point in which the traditionally ftn»ns- 
initted form of the Medical Version of Charaka is almost cer- 
tainly corrupted. No. 16 two shoulders (amsa)^ is evidently 
superfluous. By the side of No. 16 6, two shoulder-blades 
(amm-phalaka\ and No. 17, two collar-bones (ahaka), there is 
no room left for any ‘ shoulders * (see § 56). The repetition of 
a word is not at all an uncommon clerical error. Thus the 
Tubingen MS., No. 458, reads bd/iv, arms, and Uru, thighs, in 
addition to No. 15, bdhu^nalaka, hollow bones of the arms, and 
No. 14, uru-^mlaka^ hollow l)one8 of the thighs. Similarly the 
Deccan College MS., No. 368, and the Bheda MS. repeat Uru 
by the side of u/u-nalaka ; likewise the Alwar Palace MS. and 
one of the Sfirada MSS. repeat hdhu by the side of hdhu-mlaka ; 
see the <?ritical notes in § 72. In these cases, there cannot be the 
smallest doubt that we are simply confronted by clerical errors. 
'ini by parity of reasoning, it is as good as certain that in No. 16 a, 
hiiirn, shoulder, wc have a very ancient false repetition, due to 
tlu Tinmefiiately following No. 16 amm-phalaka, shoulder- 
blade, which, probably owing to its adoption in the system of 
Vng]»ha^. I (§ 38, cl. 2), succeeded in establi8|iing itself per- 
manently in all MSS. In confirmation it may be noted that 
in the parallel Non-medical Version of the Law-book of Yajna- 
valkya, the item aima is actually omitted (§§ 16 and 17).^ The 
omission of No. 16 awa,*' shoulder, of course, renders the total 

of 860 short by 2 (viz. 358) ; but, on the other hand, the 
probability is that in No. 9 the correct reading should be four 
wrist-bones {mamka) instead of two. For, as a matter of fact, as 
will be shown in the sequel (§ 52, cf. pp. 80, 49, 50, 63), there 
%re four wrist- bones, homologous to the four ankle-bones. 

Another instance of a similar ancient false repetition we have 
in No. 13, kapdlikd, elbow-pan, where now all MSS. read jdnu-- 
kapdlikd, falsely duplicating the preceding No. 12, mnu, knee- 

' The omiBsion, here suggested, is also confirmed by the osteological 
summary which is given in the hymn of the Atharva Veda, see § 43, cl. 6. 
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cap. Here, again, it may be noted that the parallel Non-medical 
Version does not exhibit the duplication oijdnu. It has simply 
No. 12, jdnnl knee-cap, and No. 13, kajwlay elbow-pan, the 
latter being really a false reading for kapdla (§ 53). 

^ 7, Restoration of the Statement of Charaka 

Admitting the emendations indicated in the two pre- 
ceding paragraphs, the coiTect form of Charaka*s statement of 
the Medical Version may be restored as follows (Original Text 
in §78): 

1. 32 teeth {danta). 

2. 32 sockets (xdukhaUi) of the teeth. 

3. 20 nails {mikka). 

4. 60 phalanges (cihguU), 

5. 20 long bones (paldka), 

6. 4 bases of the long bones [mid k^d hist hdna). 

7. 2 heels {^mrsni), 

8. 4 ankle-bones [gtilpha), 

9. 4 wrist-bones [manika), 

10. 4 bones of the forearms [araf/ni). 

11. 4 bones of the legs [jcihgha), 

12. 2 knee-caps [jdnu). 

13. 2 elbow-pans [kapdlika), 

14. 2 hollow bones [mlaka) of the thighs [dm), 

15. 2 hollow bones [nalaka) of the arms [bdhn), 

16. 2 shoulder-blades [anua-phalaka), 

17. 2 collar-bones {akmka), 

18. 2 hip-blades [^roni-phalaka), 

19. 1 pubic bone [bhag-dsthi), 

20. 45 back-bones [prsiha-gafmsthl), 

21. 14 bones of the breast [uras)i 
22 a, 24 ribs [pdrsvaka). 

22 h. 24 sockets [sthdlaka) of the ribs. 

22 c, 24 tubercles [arhudaS fitting into the sockets, 

23. 15 bones of the necK {grivd), 

24. 1 windpipe [jatru). 

25. 2 palatal cavities [tdl-usaka), 

26. 1 (lower) jaw-bone [hanv-dsthi) or chin. 

27. 2 basal tie- bones of the jaw [hanu~-mula^bandhana), 

28. 1 bone constituting nose, prominences of the cheeks 

and brows [ndsikd-gandalkida^laldta), 

29. 2 temples [Sankha). 

80. 4 cranial pan-shaped bones {^irah^iupdla). 

Total 360. 
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§ 8. Gangadhar's Recension 

Gangadhar’s recension of the statement of Charaka on the 
bones of the human body runs as follows (Original Text in 
§74): 

‘ The body consists of the following parts : two arms [hdhu), 
two legs {sakthi), the head and neck {6iro-grlva)^ and the trunk 
{antarddhi). These make up the sexipartite body {sadanga). 
Inclusive of the teeth, their sockets, and the nails, it has three 
hundred and sixty bones. These are 

1. 32 sockets (ulukhala) of the teeth. 

2. 32 teeth (dania), 

3. 20 nails (nakha), 

4. 20 long bones (mldkd), 

5 a, 4 bases {adhisthdrut) of the long bones. 
oh, 4 backs hands and feet. 

6. 60 phalanges (anguli), 

7 a, 2 heels {jmrmii), 

7 h, 2 clusters (kurca) of bones below (the long bones). 

8. 4 WTist-}K)nes {manika). 

9. 4 ankle-bones {gulpha), 

10. 4 bones of the foreaiins {aratni). 

11. 4 bones of the legs [jahgha), 

• 12. 2 knee-caps {jdm(), 

13. . 2 elbow-pans {kurpara), 

14. " 2^ thighs {urn), 

15. 2 arms {hdhu) together with (16) the shoulders {amsa). 

17. 2 collar-bones {akmka), 

18. 2 palates {tdlu), 

19. 2 hip-blades {honi^phaktka), 

20 a, 1 vulval bone {bhag-dsthi) in women, or penis-bone 
{medhr-‘dsthl) ii^ men. 

20 h, 1 sacrnl bone (irika). 

20 c, 1 anal bone {gud-aHki). 

21. 35 back-bones {prstha-gafra), 

22. 15 bones of the neck (grtva). 

28. 2 collar-bones {jatrv), 

24. 1 (lower) jaw-bone (hcmv-adki), or chin. 

26. 2 basal tie-bones of the jaw {hanu-muln-band kana), 

26 a, 2 brows {laldta), 

26 b, 2 eyes (akfi), 

26 c. 2 cheeks {ganda), 

26 d, 8 nasal bones (ndsikd) called ghom, 

27 a, 24 bones of the two sides {pdrha), 

27 b, 24 ribs {pdrivaka) forming a cage {panjara). 
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27 c. 24 sockets of them (sthd/aia) resembling tubercles (ar^ 
buda), the whole (27 a-c) amounting to 72. 

28. 2 tem'poral bones {iahkhaka), 

29. 4 cranial pan-shaped bones {iirah-kapdla), 

30. 17 bones of the breast {vaksas). 

These are the three hundred and sixty bones.’ 

\ 9, Inconsistencies and Incongruities of Gangadhars 

Recension 

1. Gangadhars recension of the statement of Charaka is full 
of inconsistencies and incongruities. To begin with, the sum 
of the several items of the list does not agree with the total 
stated at its conclusion. The latter is 360, while the former is 
either 370 or 368, according as No. 16 is counted separately, or 
together with No. 15, though the wording of the clause in the 
original seems to imply that Nos. 15 and 16 are to be taken as 
a single item. The attempt of Gangfidhar to remove this 
inconsistency will be explained in the next paragraph. In 
the meantime, other inconsistencies are now enumerated in 
the order of their occurrence in the list of Gangadhar. 

{a) Nos. 4 and 5 b are obviously the very same bones, that is 
to say, the long bones of the metacarpus and metaiarsus. It 
makes no diflerence whether they are considered from the inner 
side (palm, or sole, No. 4) or from the outer side (back, pri\hay 
No. 5 b) of the hand or foot. 

(b) Similarly Nos. 5 a and 7 b are the Identical leones of the 
carpus and tarsus. This will be fully explained in the sequel 
(§ 49). Here it may be noted that hlrca^ or cluster, is the term 
for these bones which was introduced by Susruta in substitution 
of Charaka’s term adhuthdna (or nthana)^ bjise (§ 28). Its 
appearance in the recension of Gangadhar proves that that 
recension cannot possibly represent the genuine text of Charaka, 
but that it was prepared subsequently with a knowledge of the* 
terminology of Susruta. This remark also applies to Gangadhar^s 
use of the term kUrpara for ellx)w'-pan (olecranon, No. 13) ; see 
§§ 21, 28. 

(c) In No. 20 fl, the distinction between the so-called ‘ vulval 
bone’ {bhagdsthi) and the penis-bone’ {medhrdMl) involves an 
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obvious anatomical absurdity. Neither the vulva nor the penis 
is a bony structure. It has arisen from a misunderstanding of 
Charaka’s term bhagdithi^ which refers to the pubic bone, i.e. the 
pubic arch (§ 60). The word bhaga^ by itself (but not in conjuncrion 
with aithi^ bone) denotes also the vulva, &c., or the external female 
sexual organs ; and the term hhagdithi^ having been erroneously 
identified with the term bhaga, led further to the erroneous fabri- 
cation, and introduction, of a term medhrdithi^ or * penis-bone 
for the male sexual organ (§ 60). The anatomical misconception 
involved in this procedure alone must l^e fatal to any claim of 
GangSdharis recension to represent the genuine text of Charaka. 

{d) The principle of enumeration involved in Nos. 20 6, 20 c, 
and 21, differs entirely from that of Charaka’s genuine No. 22 
(§ 4) which counts forty -five back-bones. It will be shown in 
the sequel (§ 59 ; see also § 19) not only that the principle of 
counting which underlies the system of Gang&dhar*s recension 
presupposes a knowledge of Susruta’s principle of counting the 
buck-bones, but that it applies that principle in an unintelligent 
way. 

^ e) No. 23 ii| affected by a double incongruity. The recension 
t)f Gangadhar counts two jairu. From this circumstance it is 
clear tiiai be understands the word jatm to refer to the two 
collar-lx>nes. Now this is a comparatively late meaning of the 
word which is not traceable farther back than the Amarakom^ 
a Sanskrit vocabulary of uncertain date, but probably written in 
the early part of the sixth century a, d. At all events, as will 
be shown in the sequel (§ 62), in the early medical works, jatm 
uniformly refers to the nedk, or the windpij^e in the neck. Its 
use, therefore, in the sense of collar-bone proves that the 
recension of Gang&dhar cannot represent the genuine text of 
Charaka. Moreover, its use in that sense involves the further 
incongruity of counting the collar-bones twice ; for No. 17, 
•ak§aka^ also refers to the collar-bones. 

if) No. 26 u, by Cy d, as will be shown in the sequel (§ 66, see 
also pp. 87 and 40), imply a view of the bones of the skull 
utterly at variance with that indicated in the genuine text of 
Charaka — a view, moreover, which presupposes a knowledge of 
SuiruWs views, imperfectly understood. 
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(ff) No. 27 a, by Cy likewise, is affected by a double incongruity. 
One is of the formal kind : the ribs are pitchforked into the 
midst of the tones of the head, standing as they do between 
No. 26, brows, eyes, cheeks and nose, and No. 28, temporal 
bones. Moreover, as will be shown in the sequel (§ 68), the 
terms of the three parts of No. 27, which, as given in the 
genuine text of Charaka, arc perfectly intelligible and correct, 
convey no consistent or intelligible meaning in the recension of 
Gangadhar. 

[h) No. 30 is open to several objections. It counts 17 breast- 
bones against 14 of Chaiuka’s genuine text (§ 4. No. 24) ; and its 
larger count presupposes a knowledge of the system of Susnita. 
The position of the breast-bones, too, at the very end of the list, 
after the bones of the head, is very curious. It is to be noted, 
however, that on this point the recension of Gangadhar follows 
the arrangement of the list as given in the Non-medical 
Version of Yajnavalkya’s Law-book and the Agni Parana (§ 16. 
No. 27). This circumstance, combined with the fact that in his 
commentary Gangadhar refers to those two non-medical works 
by name, supporis the surmise that the recension of Gangadhar 
is not based on any manuscript authority, but is an ill-judgect 
construction of his own. 

2. On three points, however, Gangadhar is undoubtedly right in 
his reconstruction. One of these refers to No. 16, aww/r, shoulder. 
The traditional text of the statement of Cliaraka had erroneously 
duplicated that item (§ 6). The recension of’ Gangadhar corrects 
that eiTor ; though, curiously enough, it docs so by omitting the 
more accurate term anim-phalakay shoulder-blade. This curious 
circumstance clearly points to the use, by Gang-adhar, of the 
existing traditional text of Susmta’s Compendium in the pre- 
paration of his recension of the statement of Charaka. For in 
that traditional text the term (nhsa is employed (though erro- 
neously, as shown in §§ 30, 55, 56) in the sense of amta-phalaka^ 
to denote the shoulder-blade. The second point refers to No. 8, 
where the recension of Gangadhar reads ‘ four wrist-bones ’ 
instead of the Hwo wrist-bones* of the traditional recension. 
Here, too, in all probability, his emendation is right (see § 52). 
The third point refers to the position of No. 28, jatni» As 
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pointed ont in § 5, ibis item is misplaced in the traditional list. 
The recension of Gangftdhar, though it misinterprets the term, 
assigns to the item its correct place immediately after No. 22, 
grlva^ neck-bones. In doing so — it may be noted again — 
Gang^dhar simply follows the guidance of Yiynavalkya's Law- 
l>ook and the Agni Purina (§ 16, No. 20). 

§ 10 . Harmonization of Gangdclhars Recemion 

In his commentary, Gangadhar makes a strenuous attempt 
to harmonize the actual total, 368 or 370, of the several items 
of his list with the required total 360. It involves a very 
forced manipulation of the list, which will now be explained. 
His procedure is as follows. It divides itself into five steps. 
The first step refers to the extremities. Excluding Nos. 1 and 2 
jis well as Nos. 5 a and 5 fj, the remaining numbers down to 
No. 16, give us 128 bones, that is to say, thirty-two bones for 
each of the upper and lower extremities. Next, adding Nos. 1 
and 2, that is, sixty-four bones, the total is raised to 192. The 
third step refers to the posterior part of the trunk. Transferring 
No. 18 {tdluy palate) to a subsetiuent step, and counting No. 20<"' 
(ibe ^'ul\%l and penis-bones) as a single item (for woman and 
man respectively), we obtain, from No. 17 to No. 21, a total of 
forty-two, which added to the previous total 192, raises it to 
284. The fourth step refers io the head and neck. Transferring 
Nos. 28 [jatm) and 27 rr, />, c (ribs, &c.) to the next step, but 
adding the previously omitted No. 18 (palate), and counting from 
No. 22 to No. 29, we obtaih a total of thirty-five, which added 
to the previous total 234, makes up 269. The fifth step refers 
to the anterior portion of the tmnk. Here come in the 
j)reviou8ly omitted Nos. 28 {jairu) and 27 c (ribs, &c.), to 

which is added No. 30 (breast-bones). These give a total of 
•ninety-one, which, added to the previous total 269, finally results 
in the required total 360. 

This scheme of harmonization is open to several serious 
objections : 

1. It throws out of the count the two items No. 6 a, bases 
of the long bones, and No. 6 6, backs of the hands and feet. 
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Gangadhar would appear to have realized (what haa been 
already pointed out in § 9) that these two niimbeia merely 
duplicate the items enumerated as Nos. 7 h and 4 respectively. 
For the bones of the back of the hands and feet (No. 5 b) are 
precisely the long bones (No. 4), and the bases (No. 5 a) are the 
clusters {ktirca^ No. 7 h). So far Gangfidhar, undoubtedly, is 
right ; but his error is that he counts only two clusters. The 
subjoined tabular statement makes this perfectly i>lain: 


Extremities. 

Upper. 

Lovjtr 

so. 3. Nail? (nakha) 

10 

10 

„ 4. Long bones {ialdkd) 

10 

10 

„ 5. Phalanges (ang'tdi) 

30 

30 

,, 7a, Heels {par mi) 

— 

2 

,, 7 b. Clusters (kilrca) 

2 

— 

,, 8. Wrist-lwues (manika) . 

4 

— 

„ 9. Ankle-bones (gidpha) 

— 

4 

„ 10. Forearms (am^n?) . 

1 

— 

„ 11. Legs {janglux) 

— 

4 

,, 12. Knee-caps (jdnn) . 

— 

2 

,, 13. Elbow-pans {kiirpara) . 

2 

— 

,, 1-1. Thighs (uru) 

— 

2 

,, 15. Arms {bdhu) 

2 

— 

Totals . 

64 

64 


This gives, as Gangildhar explains, a total of thirtj^-two l)ones 
for each of the four extremities, and a grand total of 128. But 
it will be noticed that he counts only the clusters {kurett) of the 
hands, that is, as we should call them the carpal bones. He 
omits the other two kurca, that is, the clusters or tarsal bones 
of the feet. In their place, he coifnts two parmi^ that is, the 
heel-bones of the feet ; for, a>s will be seen from the table, 
Gangadhar’s arrangement of the bones of the extremities 
proceeds on the principle of homology. Now the heel-bones 
do belong to the tarsal cluster of bones, but, though they are its 
prominent constituents, they do not extiaust the cluster. Tb% 
truth is that Gangadhar’s recension of the statement of Charaka 
is a faulty adaptation to the scheme of Sufouta, which, as will 
be shown in the sequel (§ 49), consistently counts four kircei^ or 
clusters of small bones. The genuine schemes of both, Su^ruta and 
Charaka, are consistent, each in its own way ; but the recension 
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"of GangSdbar is inconsistent, and proves itself thereby not to be 
the genuine recension of the scheme of Charaka. 

2. With regard to the term kurca^ as used in tte recension of 
GangSdhar, there is a special grammatical difficulty. The clause 
in question, dve kurcadhas^ is very difficult to construe. The 
only construction grammatically legitimate is to supply a9thln% 
that is, dve mthlni kUrc-Mhae^ or ‘ two bones below the kurca \ 
This, however, yields no intelligible sense. In order to give the 
sense which Gang^dhar wishes to extract from it, the clause 
should read dve kurce adhds^ i. e. ‘ two kiirca below {ecL the long 
bones) ’ ; and this form of the clause could become dve hwreddhm 
only through a very anomalous double smidhi^ or contraction ; 
viz. kurce adhae = kuTca\y\adhag = kurcddJuie. Even so, the 
difficulty remains that kurca — a word apparently first used by 
Susmta in its anatomical application — is not neuter (dve kurce), 
but masculine {dmu k^rcau ) ; see Suiruta’s Compendium, ^rira 
S6idm, chap, vi, clause 29 (Jiv. ed., p. 340). Avin^sa Chandra, 
in his glosses to Gangadhar’s recension which he adopts in his 
edit ion of Charaka's Compendium, apparently takes kurcddka to 
be a single n<mn, synonymous with karca, but there exists no 
such noun in Sanskrit, and even if it did, the clause should read 
dt^e kureddke. 

8. A further difficulty in Gang&dhar's scheme of harmonization 
is that* it takes no account of the term anna, shoulder, which his 
recension couples with the fifteenth item. The clause of that 
item reads dve (eel, aetJnni) bdhvoh i. e. *two bones in 

the arms together with the shoulders'. It seems obvious that 
arm and shoulder could not* well be considered as constituting 
a single bone. Gangudhar avoids the difficulty by calmly 
ignoring the presence of amm, shoulder, and explaining the 
clause to mean that * there is one bone in each arm *. On the 
other hand, Avinfisa Chandra, in his glosses, counts amea, 
shoulder, separately. Consequently, with his counting two bones 
in the arms, and two in the shoulders, the list works out a total 
of even 870 bones. Seeing that the recension of GangiUlhar 
nowhere mentions the shoulder-blades {anna phalaht), it does 
seem not impossible that by the term amea it intended to 
indicate those bones. If so, the dilemma presents itself: did 

BOnUTLS n 
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Gangddhar intend shoulder-blade {amsa) to be counted separately 
from arm (bd/m), or to be taken as constituting with it but 
a single bone. In the foi-mer case, retaining in other respects 
Gangadhar s scheme of harmonization, the total works out at 
362 bones (that is, GangSdhar’s 360 plus the two amsa). In the 
latter case, we have the incongruity of treating arm plus 
shoulder-blade as a single bone. In either case, the recension 
of Gangadhar stands self-condemned as an incongruous and 
inconsistent compilation. 

4. While, as we have just seen, the shoulder-blade, though 
such a prominent l)one of the human body, is not given any 
distinct recognition in the recension of Gangadhar, the collai- 
bone, on the other hand, is counted twice over, under the 
denominations ahakxt and jafnt in Nos. 17 and 23. The pair 
of alcsaka Gangadhar explicitly defines in his commentary as 
being kanthndho 'msakaa^ that is, ^ the two shoulder- l)one8 below 
the throat.* This definition only fits the collar-bones. Anyhow, 
it fits them better than the shoulder-blades. It is also the usual 
interpretation of the term akmka^ given by other commentators 
who refer it to the collar-bones. As to the term jalrUy Gan- 
gadhar gives no definition of it ; but it is to l>e noted that, while 
the genuine recension of the statement of Cbaraka treats it m 
denoting a single bone, the recension of (]lang{ldhar uses it as 
the name of a pair of bones. It will be shown in the sequel 
(§ 62) that when used in the latter way the term always refers 
to the collar-bones. The duplication of the collar-bones in the 
recension of Gangadhar is obviously fatjJ to its claim of being 
a genuine presentation of the text bf Charaka. 

^ 11 . The Glosses of Chakrapdnidatta 

1. It has been stated in ^ 8 that the genuineness of 
Jivfinanda’s Recension of Charaka's statement on the bonas 
of the human body is confirmed by the commentary of Chakra- 
panidatta written some time in the middle of the eleventh 
century a. d. Manuscripts of this work are very rare, and in a 
more or less incomplete state. The subjoined translation has been 
made from the Tubingen University Library MS., M* a. L 468 
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(Cat. No. 146),^ where the original passage occurs in voLiii, 
fols. 284 h and 285 a. It runs as follows (Origin^ Text in § 75) : 

2. ‘ With reference to the list of bones, the words “ head and 
neck ” (Siro-gflvam) must be taken together, and signify but one 
part, viz. the head. The word “trunk** {antarddhi) refers to 
the middle part of the body. The words “ and sixty ** 
mean sixty additional to three hundred. The term “dental 
socket’* (dant’^ldkhala) signifies the place where the tooth is 
fixed. Though in the chapter on the various kinds of food and 
drink, the nails (nakha) are relegated to the waste products of 
the body on account of their being developed from the waste 
}X)rtion of what is taken as food, nevertheless, in the present 
case, on account of their resemblance to the bones, they are 
counted among the latter.* In each finger and toe there are 

* The original of this MS. was in Benares in 1873, where a copy 
of it was procured by me for the late Professor von Roth. It is rather 
inaccurate, but fairly complete, there being only a very large lacuna 
in the sixth section {Cikitsita StMna), Through the kind inter- 
mediation of Professor E. Garbe I have the loan of it. Tiibingen, 
No. 145, is another inconnplete copy of the same Benares MS. A second 
MS. of the same commentary is recorded as No. 2160 in the Notices of 
Sanskrit MS'S. It is described as ‘ incomplete, containing only the 
first five books*. A third MS. is Ixiing used by Kaviraj Harinath 
VisaradainJiis edition of Charaka’s Compendium with Chakmpibiidatta’s 
Commentary (Calcutta, 4aka 1817 = a.d. 1895). A fourth MS., ‘com- 
j)let et bien conserve ' is announced by Dr. P. Cordier in his Recmtes 
Decouverfes^ p, 10, and (according to a private letter from him, 
October 30, 1904) is being copied for him. From a few passages, 
kindly collated by him for me it ap^x^ars to agree closely with the 
Benares MS. referred to al)ove. A copy, from it, of the osteological 
statement was kindly supplied by him to me (§ 75). Further, two 
MSS., Nos. 2503 and 2855, ar^ stated in Notices^ vol. xi, p. 39, to exiat 
in the Government of India Collection in Calcutta, but on inquiry 
I am informed that No. 2855 is lost; and No. 2503, which I obtained 
on loan, I find on examination to be not a MS. of Chakrapanidatia’s 
Commentary, but a fragment of the text of Charaka’s Compendium, 
viz. the 30th chapter of the Sutra Silyd'ua and the Vimdna Sthdna. 

® The reference is to the 28th chapter of the Introductory Section 
{Sutra Sthdud) of Charaka’s Compendium. It is there explained that 
the food taken by man contains a good part {prasada) and a waste 
part {kit fa). The former is assimilated by the system and turned into 
chyle (rasa), which, in its turn, serves to build up the vaiuous parts 
of the body (blood, muscles, bones, &c.). The latter is secreted by 
the body as its waste products (mo/a), the nails, in particular, being 
secreted by the bones. 
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three joints (joarraw). Hence, as there are twenty fin/^ers and 
toes, there are^sixty bones in the joints. As to the third joint 
of the thumb and great toe, it must be understood to be con- 
tained within the respective hand or foot. The long bones 
(ialdkd)^ too, of the thumb and great toe, must be understood 
to be of small size. The place where the long bones of the 
fingers and the toes meet, there is their base (adnisthdna). The 
word “ knee ” (jdnu) signifies the knee-cap (jdmtka)^ marking 
the articulation of leg and thigh. The “ two collar-bones 
(ahaka) are the two pegs that run athwart the anterior part 
of the trunk between the articulations of the shoulder and the 
throat.' The two “palatal cavities** (fdimaka) signify the two 
palatal bones. The “ pubic lx)ne (JjhagdMhi) is the cix)8s 
{tirgag) bone that serves to compact the two hip-bones in front. 
By the term “ sockets *’ {Mdlaka) are meant the shallow (nimna) 
bases for the ends of the ribs ; and by the words “ tubercles 
fitting into the sockets’* (sthdluk-^rbiiddni) are meant the tubercle- 
like bones which occur in the middle between the ribs and the 
shallows. The “ nose '* {ndsikd), the “ prominences of the cheeks *’ 
{gandakata)^ and the “ brows ** {laldia) must be taken together, 
and counted as a single bone. According to those who read the 
three items separately, the nose, the prominences of the cheeks, 
and the brows constitute three distinct bones ; but in this way 
the total [360] does not work out.’ 

3. The main interest of this commentary lies not so much 
in the explanations which it gives of the several items of the 
list of bones, as in the evidence it affords of the state of the text 
of Charaka in the eleventh century. The value of the explana- 
tion is much impaired by its apparently fragmentary character. 
Out of the thirty items in the list of Charaka (§ 4), it comments 
only on twelve (viz. Nos. 1-6, 12, l^T, 19, 21, 25 a, i, c, 28). For 
no less than eighteen items (Nos. 7-11, 18-16, 18, 20, 22-4, 
26, 27, 29, 30) we have no comment ; and as there are among 
them some not quite tmnsparent terms (e.g. Nos. 9, 13, 18,27), 
it is difficult to avoid the suspicion that the text of the com- 
mentary has not been preserved intact. ^ 

* The original of this clause is very corrupt; it has been con- 
jecturally restored ; its general purport seems clear enough . — Koftha 

signifies the whole of the anterior part of the trunk, as opposed to 
or the whole of the ‘ back or posterior part. The articulations 
referred to' are the scapulo-clavicular {amsa) and the sterno-clavicular 
(Jatruj see § 62). 
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4. Regarding the evidence on the condition of the text of 
Charaka’s statement, the fortunate preservation pf ChakrapS^- 
datta’s gloss on No. 19, tdlufake^ shows the misplacement of 
that item as already extant in his time. The extreme antiquity, 
indeed, of this particular misplacement, as has already been 
pointed out in § 5, is guaranteed by its occurrence in the 
Non-medical Version, as well as in the Medical Version of Bhe^a 
(§ 12). In de&ult of any gloss on No. 18, Jatm, and No. 28, 
ym’a, it must remain uncertain, whether the}^ were misplaced 
in Charaka*6 text as ChakrapSnidatta saw it, or whether he read 
them in their right position as shown in the Non-medical 
Version (§ 16). Again the commentary’s silence on No. 9, 
vmniia, No. 18, jdnu^kapalikay and No. 16, aima^ leaves it also 
uncertain how far Chakrap&nidatta’s text may have supported 
the emendations suggested in § 6. 

5. Of great importance is the remark of Chakrapamdatta on 
No. 28, the complex bone of nose, cheeks, and brows. For, first, 
it shows that he must have read Charaka’s text as given in 
Jlv^nanda’s r^nsion, and that, accordingly, Gangadhar’s recen- 
sion is not genuine. For the latter breaks up the complex into 
uhree pai^ and makes each part to consist of two bones. Its 
procedure, therefore, results in producing a total of six bones, 
where the genuine recension has only a single bone, and where 
even the rival text, which Chakrap^nidatta mentions, has no 
more than three bones. Secondly it renders it very probable, 
that when speaking of this rival text, Chakrapanidatta was 
referring to the Medical Version as traditionally presented in 
the Compendium of Bheda. For that Version (§§ 12, 13) makes 
No. 28 to consist of three bones, and consequently works out 
a wrong total (362). 


§ 12 , The Medical Version accoi'ding to Bheda 

1. As stated in § 1, Atreya’s theory of the skeleton is found 
also in Bheda’s Compendium {Bheda Safhhitd). Of this compen- 
dium, at present, no more than a single manuscript is known to 
exist, dated about 1650 a. d., and preserved in the Palace Library 
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in Tanjore (BurneH’s Catalogue, No. 10773).^ The arrange- 
ment of the Ponipendinm of Bheda agrees with that of the 
Compendium of Charaka. Accordingly his statement on the 
bones of the human body is also found in the seventh chapter 
of the Anatomical Section {^drira Sthdna), It nms as follows 
(Original Text in § 76) : 

2. ' There are three hundred and sixty bones. These are the 
following : 

1. 32 teeth {dant^). 

2. 32 sockets (idukliala) of the teeth. 

3. 20 nails {nakha). 

4. 60 phalanges {anguli). 

5. 20 long bones [mldkd) of the hands and feet. 

6. 4 bases [ndhhfhdna) of the long bones. 

7. 2 heels [pdrmi). 

8. 4 ankle-bones {gulphci) of the two feet. 

9. 2 wrist-bones {mnnika) of the two hands. 

10. 4 bones of the two forearms {araini), 

11. 4 bones of the two legs {j((ngha), 

12. 2 knee-caps (jdnv), 

13. 2 elbow-pans {jdnu^kapdlikd). 

14. 2 hollow bones {'nalaka\ of the two thighs [nm). 

15. [2 hollow bones (guilaka) of the two arms [bdhu),^ 

16 r/. 2 shoulders (ama). 

16 i. 2 shoulder-blades {aimn-phalaka). 

17. 2 collar-bones {akmka), 

18. 1 windpipe {jatni), 

19. 2 palatal cavities {fdl-nmka). 

20. 2 hip-blades (honi-phalaka), 

21. 1 pubic bone {hhag~dsthi), 

22. 45 back-bones {prstlio^gat-dddl), 

23. 1 5 neck-bones [grlvd), 

24. 14 breast-bones {liras). 


^ Of this MS. I possess an excellent copy in Telujg’u, which I owe 
to the munificence of the Government of Madras, by whose ordersi 
it has been prepared for me (November, 1905). Dr. P, Cordier also 
possesses two copies, one in Telugu, the other in D^vanagari, the latter 
being a transcript from his Telugu copy (information by letter of 
September 10, 1904 ; see Recentes DecouverteSy pp, 4, 5). Professor 
Aufrecht’s Catalogus Catalogorum, vol. i, p, 416, notices another MS., 

* Radh. 32,’ in a native library in Lahore ; but the existence of it at 
present lacks verification. 
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25 a, 24 ribs {pdHvaka), 

25 i. 24 sockets {sthdlaka) ia the two sides. 

25 c. 24 tubercles {arbuda) fitting into the sockets. 

26. 1 (lower) jaw-bone {hanv-asiJii)^ or chin. 

27. 2 basal tie-bones of the jaw {ha7iu-mula~bandhana). 

28 a. 1 nasal bone {nds-dsthi). 

28 b, 1 bone in the prominences of the jaw {h(mu-ku(a) 

28 c, 1 bone in the brows (lald{a). 

29. [2 temples (iankha),'] 

80. 4 cranial pan-shaped bones (flrsa-kapdluy 


^ 13 . Peculiarities and Defects of Bheda's Statement 

With reference to the condition of the text of the statement 
of Bheda the following points deserve notice : 

1. Nos. 15 and 29, which are enclosed in angular brackets, 
are missing in the original Sanskrit text (§ 76). That these 
omissions are due to clerical lapses in the existing MS. is 
obvious from the fact that othei*wise the required total (360) 
does not work out. Accordingly in the list (§ 12) they have 
been supplied. 

2. In.' No. 28 4, Bheda’s text has the peculiar reading haim-- 
kufa^ prominence of the jaw, where Charaka's text (§ 4) has 
panda-kufa, prominence of the cheek. It will be shown in 
§ 65 that though both terms may well be synonymous, the term 
han%*k\ita is really inconsistent with the system of Atreya. It 
is not improbably, therefore, a false reading for ganda^kuta. 

3. In the original text (§ 76) the statement appears to contain 
two additional items, which have been omitted in the translation 
(§ 12). In reality these additions are merely explanatory 
(marginal) glosses which have become wrongly incorporated 
into the text. First, No. 9, in the original text, runs as follows ; 

‘ two rmnika^ two pdnika, of the two hands.’ Here the two words 

^manika and pdnika^ are simply synonyms, explanatory of each 
other ; and either ^anika or pdnika is the intrusive gloss, more 
probably, to judge from its secondary position, the latter.. In 
the India Office MS., No. 881 (Cat. No. 2640), the word pdnike 
is actually substituted for manike. Secondly, in No. 19, the 
original text has ‘two tdliimka^ two cnluka\ Here, probably, 
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there has occurred a misplaced insertion of the gloss cnbuka. 
That word me^ns ‘chin*, and probably served as a marginal 
gloss to explain the term hanv^asthi (No, 26), By some mis- 
chance or misunderstanding it got misplaced, and was then 
wrongly inserted into the text after tM^aka (No. 19). Both 
hanvastki and idlusaka are very unusual terms, and the transfer 
of the gloss cnhnka from one to the other is readily intelligible 
in the hands of an ignorant scribe. 

4. There is a difficulty with respect to the total of the listed 
bones. According to the introductory clause of the list, its 
total should be 360, but the addition of its items actually works 
out a total of 362. It is obvious that there must be a defect 
somewhere in the list. The probability, as will be shown in 
the sequel (§ 66), is that the defect lies in No. 28 a, <?. The 
real text of the clause expressing that item must have run 
similarly to that in the list of Charaka (§ 4) ; and instead 
of a nasal bone, and a bone for the prominences of the jaw and 
of the brows respectively (i. e. three lx)ne8 altogether), it must 
have spoken of but one bone, that is, a single complex bone, 
including all three organs : nose, prominences, and brows. With 
this correction we obtain the correct total 360. 

5. It is probable, however, that a further correction should 
be made. It will l^e noted that all the inconsistencies and 
corruptions, noticed in the case of the list of Charaka (§§ 6, 6), 
occur also in the list of Bheda. Accordingly, just as in the 
list of Charaka, No. 16 a, aima, shoulders, should be omitted, 
and on the other hand, in No. 9, ‘four wiisi-bones’ should be 
read instead of ‘ two wrist-bones ’. total 360 thus remains 
untouched. 

J 14. Non-medical Version of Atreya's System 

1. The existence of a Version of the theory of Atieya on* 
the skeleton in some works of a non-medical character has been 
referred to in § 1. This Non-medical Version is found in two 
legal and two religious text-books. The former are the Law- 
book of Yajnavalkya (Ydjhmalkya Dharma-^itra) and the 
Institutes of Vishnu {Fimu SmHi). The latter are the Vishnu 
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Dharmottara {Vimn^harmoUara) and the Agni Parana {Agni 
Purdm), ^ 

2. The Law-book of Yajnavalkya is a versified treatise of 
Hindu law, the approximate date of which is about the tniddle 
of the fourth centuiy a. 

8. The Institutes of Vishnu, on account of its being partly 
written in prose, is supposed to belong, at least in its original 
form, to a considerably earlier date ; but in its final redaction, it 
is placed (by Professor Macdonell) ‘ not earlier than 200 a. d.’, or 
(by Professor Jolly) ‘ in the third or fourth centuiy a. d.* ^ But 
it is probable that isolated portions have been interpolated into 
the work at much later dates. In any case, in respect of the 
passage containing the Non-medical Version of the skeleton, 
there is sufiicient evidence (§ 22) proving that it cannot have 
existed in the Institutes of Vishnu before the twelfth century 
A. D. Indeed, the very fact that the passage is in no way 
lequircd by its context, suggests its being a much later otiose 
amplification, interpolated into the text from some other work. 
T!ie surmise is confirmed b}^ the fact that the |)assage in question 
is not found in all MSS. of the Institutes. On this point I 
have l^eeii able to test the following seventeen MSS, : ^ 

1. India Office, No. 915 (Cat. 1342 = Jolly V»).* 

2. „ „ No, 1545 (Cat. 1345 = Jolly V^). 

8. „ „ No, 1247 (Cat. 1347 = Jolly V^). 

4. „ „ No. 540 (Cat. 1341 = Jolly V). 

5. „ „ No. 200 (Coll. Biihler = Jolly V^). ♦ 

^ See Professor Jolly’s Recfu tnid Siitey p. 21, in the Cycloj)aedia of 
Indo-Aryan Besearch ; and Professor MacdonelFs Sanskrit Literature. 
p. 429. 

• Professor Macdonell, ibid., p. 428 ; Piofessor Jolly, iind., p. 7 ; 
also in Sacred Books of tke Bast, vol. vii, Introduction, p. xxxii. 

® The first five MSS. were used by Professor Jolly in his edition in 
4he Bibliotheca Indica. The first six MSS. have been examined by 
myself; so also extracts from Nos. 13-17, kindly supplied to me by 
Mahamahopadhyiya Hara PrasAda Shastri. For the examination 
of No. 7 1 am indebted to the kindness of Bao Bahadur M. Rahgacharya ; 
of Nos. 8 and 9 to that of Pix)fe88or S. K. Bhandarkar ; of Nos. 10-12 
to that of Professor K. B. Pathak. 

* Nos. 1, 2 and 6 are provided with Nanda Pandita's Com- 
mentary. 
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6. India Office, No. 913 (Cat. 1340). 

7. Government Oriental Library, Madras, No. 87. 

8. Elphinstone College, Bombay, No. 162 (Coll. Biihler). 

9. „ „ „ No. 174 (Coll. Biihler).^ 

10. Deccan College, No. 19 (Bhandarkar’s Report, 1880). 

11. „ „ No. 20 (Bhandarkar s Report, 1882), 

12. „ „ No. 155 (Peterson’s Report, III). 

13. Calcutta, Sanskrit College, No. 5. 

14. „ „ „ No. 62.^ 

15. Asiatic Society of Bengal, No. II a. 10. 

16. „ „ ., No. II A. 11. 

17. „ „ „ No. II B. 25.’ 

From among these MSS., twelve (Nos. 1, 2, 4-9, 13-15, 17) 
contain the passage in question, while five (Nos. 3, 10-12, 16) 
do not contain it. It appears to be generally assumed, on the 
authority of Max Muller, ^ that the Law-book of Ysjnavalkya 
borrowed the passage from the Institutes of Vishnu. The 
evidence which will be adduced in § 22, goes to show that 
the truth is rather the revei*se. The passage, most probably, 
was inserted into the Institutes by some one who was familiar 
with the Mitakshara commentary on the Law-book. This must 
have happened at a comparatively late date, though at least 
some time before 1622 a. r>. For Nanda Pandita, who wrote 
his Taijayanil commentaiy on the Institutes in that yeijj',’’ 
comments on the passage. 

4. The Vishnu Dhannottara is held to be a part of the 
Garuda Purana. Its existence as early as about 1100 a. O. is 
guaranteed by a (juotatioii in the IkhwHot/ara, a work ascribed 
to King Ballala Sena of Bengal, who reigned about that time. 
Numerous detached portions of tlie work are known to exist-. 
Among these there is one called Hhe Chapter on Anatomy’ 
{^drlrddhyaya\ of which the Tubingen University Library 
possesses a unique MS., M. a. I. 483 (Cat. No. 167).* The 
treatise, thus called, professes to l>e a versified compilation fron^ 

* Nos. 9, 14 and 17 are provided with Nanda Pandita's Commentary. 

* Sacred Boohs of the East^ vol. vii, Introduction, p. xx. 

® Professor Jolly’s edition, Pref., p. 1, and his translation, Introd., 
p. xxxiii. 

* Tlirough the liberality of the authorities of the Library who loaned 
it to me, I was enabled carefully to examine it. 
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the Compendia of Charaka and Snimta. Its statement on the 
skeleton, however, is a literal extract from the# Law book of 
Yajnavalkya. 

5. The date of the Agni Parana is not known, but the point 
is of small interest ; for there can be no doubt that the 369th 
chapter, entitled * the Parts of the Human Body ’ (J^rlrdvd^amh)^ 
in which the statement on the skeleton occurs, is not a portion 
of the original work. A comparison of it with the ‘ Chapter 
on Anatomy’ in the Vishnu Dharmottara Parana shows that 
about two-thirds of its contents (i. e. twenty-nine out of a total 
of forty-three verses) are literally plagiarized from it. Moreover, 
it betrays itself as a later interpolation by its very position in 
the book, occurring as it does after chapters 367 and 368 which 
treat of the Dissolution of the World [pralaya)^ and before 
chapter 370 which treats of the various hells (fiaraka\ while 
its proper place would have been with chapters 278-85 which 
treat of Medicine.^ A further corroborative evidence is the &ct 
that it is wanting in many MSS. The Bibliotheca Indica 
edition (as stated in its Preface, p. ii, and Introd., p. xxxvii) is 
Vmeed on ten MSS.- Out of these, eight MSS. appear to have 
contained the chapter in question, while it was wanting in two. 
To these two must be added the India Office MS., No. xxv 
(W. 4), and the Bodleian Libraiy^ MS., No. 42, which I have 
examined myself, and neither of w'hich contains the chapter. 
Neither is it contained in the two MSS. of the Asiatic Society 
of Bengal, No. Ill h. 38 and No. Ill g. 31, which have been 
collated for me in Calcutta^ This gives eight MSS. for, and 
six against the originality of the chapter. As one of those 

’ These chapters profess to give Susnita^s system of medicine. But 
there is very little tlistincily Susrutiyan to be found in them ; nor, for 
that matter, anything more distinctly Charakiyan. A good test case 
is the half- verse 8, on p. 29, in chapter 278, which agrees with 
iteither Charaka (ed. 1896, p. 479) nor Susruta (p. 824) nor Vagbhata. 
On the other hand, two verses (13 and 14 on p. 36 in chapter 279) 
of an incantation are found also in Susruta {Sutra Sthqiua^ 44th 
adhydya^ p. 160). 

* The editor had eleven MSS., but he discarded one at an early 
stage. One of his MSS. is now in the India Office, No. 6 (7) of the 
Saurendra Mohun Tagore Collection. The statement on the skeleton 
is found on fol. 115 6, 11. 2 ff. 
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eight MSS, is dated in &ika 1596, i.e. a. d. 1678 (Ed., pref., 
p. ii), it foIloT^ that the interpolation of the chapter goes back, 
at least, to the middle of the seventeenth century. 


^ 16. The Recemions of the Non-medical Version 

1. The evidence given in the preceding paragraph renders 
it practically certain that the Law-book of Yfijnavalkya is the 
original source of the Non-medical Version, from which it 
passed intiO the Institutes of Vishnu, and into the two Purfinas, 
With regard to the two latter, there can be no doubt on this 
point, seeing that their versified statements of the Non-medical 
Version (original Texts and Translations, in § 86) are mere copies 
of the versified statement in the Law-book of Ysjnavalkya. 
The case of the Institutes of Vishnu might at first seem 
doubtful because of its statement of the Non-medical Version 
being in prose, while that in the Law-book is in verse. But 
it will be shown in § 22 that, w^hile in essentials the two 
statements are identical, their points of difierence indicate that 
the author of the statement in the Institutes of Vishnu must 
have been familiar with the statement in the Law-book of 
Yajnavalkya. The fact, therefore, of his making his statement 
in prose and in very concise terms must l)e explained by his 
desire to write it in conformity with the general character 
of the diction of the Institutes. 

2. On account of their essential identity, the four examples 
may be considered to represent a single recension of the Non- 
medical Veraion, of w hich the example contained in the Law-book 
of Yajnavalkya forms the representative type. As such the latter 
will be treated in the sequel of the present dissertation. There 
exists, however, a rather difierent recension of the Non-medical 
Version — difiering in essential points r^arding terminology 
as well as numeration — in the commentary of Gang&dhaf 
which accompanies his edition of Charaka’s Compendium (fanra 
Sthd7ia, pp. 187, 188). It becomes necessary, therefore, again 
to inquire into the evidence of the genuineness of the two 
recensions. Briefly stated the case is similar to that of the 
two recensions of the Medical Version in Charaka’s Compendium. 
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For the recensioii of Gangadhar there exists — so far as my know- 
ledge goes — not a single MS. authority, while all MSS. that 
I have been able to examine, and all old commentaries, at 
present known, support the recension as given in the published 
editions of the two legal treatises and the Agni PurSna.^ These 
are : Professor Stenzler’s edition of the Ydjnavalhya Bharmaidatta 
(London, 1849), verses 84-90 of the third chapter (adiydya), on 
pp. 89, 90 (translated on pp. 98, 99) ; Professor Jolly's edition 
of the Fifnu Smrti in the Bibliotheca Indica (Calcutta, 1881), 
clauses 55-79 of the 96th section, on pp. 196, 197 (translated 
in the Sacred Books of the Eaet^ vol. vii, pp. 283-5) ; Dr. Bajen- 
dralal Mitra's edition of the Agni Purdna^ in the Bibliotheca 
Indica (Calcutta, 1879), verses 27 />-33 of the 369th chapter, 
on pp. 308-9 of the third volume. The MSS. (twelve and eight 
re8i>ectively) which support the published recensions contained 
in the Institutes of Vishnu and the Agni Purana have been 
already enumerated in the preceding paragraph. It remains 
to enumerate the MSS. of the Law-book of Yajnavalkya which 
I have examined. There are fifteen of these, and they all 
support the published recension. They are the follownng : 


1. India Office, No. the Mitakshani 

i; :: noJogoI 

4. „ No. 8022) with Apamrka's commentary. 

5. „ No. 1278, with Sulapani’s „ 

6. „ No. 1176, with Mitra Mirra’s „ 

7-10. „ Nos. 1786, 2074, 2167, 2823. 

11. „ No. 23 (50), S. M. Tagore Collection. 

12. Bodleian Library, No. 55. 

18. Asiatic Society of Bengal, No. Ib. 51. 

14,15. „ „ „ No. II A. 10, 11. 


8. Of old commentaries on the Law-book of Yfijnavalkya we 
have four.^ The oldest is the Mitakshara (Mitdkmrd) wrritten 

’ The statement in the Vishnu Dharmottara Purina has not yet 
been published. 

® There exists a fifth commentary by VUvarupa, which is still older 
than the Mitakshara, and has been described by FVofessor Jolly in the 
Bachriehien der K, GeseUschaft der Wiesenechaften m GdUingei%, 1904, 
Heft 4. Only one MS. of it appears to be known, which, however, 
is not accessible to me. 
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by Vijnanesvara {ViJndneSvara)^ who lived about 1100 a. D. 
A near contempomry of his is Apararka or AparSditya, who 
wrote his commentary about 1150 a. d. Rather later comes 
^ulapani in the fifteenth, and Miti*a Misra in the seventeenth 
century a. The latter two commentators follow the lead 
of the Mitakshara, while Apararka, in many points, takes a line 
of his own ; but all four comment on a text which was identical 
with the published recension. 

4. On the Institutes of Vishnu we have the commentary 
of Nanda Pandita, called Taijayant^^ which was written in 
1622 A. and which su 2 >ports the published recension of the 
text. 

§ 16 . T/ie Genuine Rece^ision of the Non-medical Version 

The i^^enuine Non-medical Version, as it is found in the 
Law-book of Yajnavalkj^a, in its third chapter, verses 84-90, runs 
as follows (Original Text in § 77): 

‘ (In the body) there are six parts {aru/a ) ; and of bones there 
are in it three hundred and sixty ; namely : 

[Verse 85] 1. 64 teeth {da7ita\ with their sockets (stMla), 

2. 20 nails {nakJia), 

3. 20 long bones {mldkd) of the hands and feet. 

4. 4 bases {ythdna) of the long bones. 

[Verse 86] 5. 60 phalanges {ahguli), 

6. 2 heels {pdrmi), 

7. 4 ankle-bones {gulp/ui), 

8. 4 bones of the forearms (araini), 

9. 4 bones of the legs {jangJia), 

[Verse 87] 10. 2 knee-caps {jdnn), 

11. 2 elbow-pans {kapola), 

12. 2 thighs {uru-pkalaka). 

13. 2 shoulder-blades {aihsa-9anmdb/i<tva)t 

14. 2 collar-bones {a km), 

15. 2 palatal cavities Udlmaka), 

16. 2 hip-blades {Sront-phalaka). ^ 

* See Professor Jolly’s Recht und Sitte, p. 33, in the Cyclopaedia 
of Indo- Aryan Research. 

* For the date, see Professor Jolly’s edition, Preface, p. i; also his 
Translation, in the Sacred Books of the East, volume vii, Introdubtion, 
p. xxxiii. 
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[Verse 88] 17. 1 pubic bone {bhag^dsthi). 

18. 45 back-bones \prdka). 

19. 15 neck-bones {grlvdy * 

20. 1 windpipe {jatru). 

21. 1 (lower) jaw4jone {hanuY or chin. 

[Verse 89] 22. 2 basal bones of the jaw-bone {hanu-^mula), 

23 a, 3 bones constituting brows, eyes, and cheeks, 
( laldf’-dk§i-ga7if]a), 

23 6. 1 nasal bone {ndsd) called ghana, 

24. 72 ribs {pdrivaka) with their sockets {stkdlaka) 
and tiil3ercle8 {arbuda), 

[Verse 90] 25. 2 temporal bones (^ankkaka), 

26. 4 cranial pan-shaped bones (kxrah-kapdla). 

27. 17 breast-bones {uraa). 

These bones make up the skeleton of man.’ 

This list works out the correct total 360. 

^17, Merits, Defects, and Pecidiarities of the Non- 
medical Version 

1. As has already been pointed out in §§ 5, 6, the advan- 
tage of the Non-medical Version for text-critical purposes is 
that it confirms the corrections suggested in those paragraphs. 
For 

(a) It places the organs of the neck, that is, No. 19, neck- 
bones {grivd), and No. 20, windpipe (jatru), in their proper place 
in connexion with, and immediately before, the bones of the 
head. 

(b) It avoids the reduplication of the words aftmi in connexion 
with No. 13, and Jdni(, in connexion with No. 11. 

2. On the other , hand, the Non-medical Version has three 
defects; namely: 

(a) It places No. 24, the ribs together with their sockets and 
tubercles, in the midst of the bones which belong to the head. 

• (b) It also places No. 27, breast-bones (uras), at the end of 
the whole list, that is, practically along with the bones of the 
head. 

(c) The preceding two defects are mere misplacements, but 
the most serious defect of the Non-medical Version is that 
it entirely ignores the two bones of the arms (bdAu) and the 
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four bones of the wrists (manika). These bones, as a reference 
to the lists of the Medical Versions of Charaka (§§ 4, 7) and 
Bheda (§ 12) shows, should have been enumerated between 
Nos, 7 and 8, and Nos. 12 and 13 respectively. 

3. Further, the Non-medical Version has three peculiarities ; 
namely : 

{a) It uses the peculiar term amsa-smnudbhavay sprung from 
the shoulder, to denote the shoulder-blade, Instead of the term 
ama^phahhf of the Medical Version (No. 16 h in §§ 4, 12). 

Of far greater importance than this verbal difference are the 
following two : 

(4) In No. 27 it counts seventeen breast-bones, instead of the 
fourt^een of the Medical Version (No. 24 in §§ 4, 12). 

(c) In No. 23 a it adds the eyes to the brows and cheeks, 
which alone are named in the Medical Vereion (No. 28 in 
§§4,12). 

4. With regard to the third peculiarity the following point 
is to l)e noted. The Medical Version, as preserved by Charaka, 
counts a single bone for the complex of nose, cheeks, and brows 
(No. 28 in § 4). But there existed, as Chakrapanidatta tells us 
(§ 11), another view, presented in Bheda’s Compendium (§ 12), 
according to which the Medical Version is interpreted as counting 
three bones, that is, one for each of the three items : nose, cheeks, 
brows. By adopting this rival view, and adding the eyes as 
a fourth item, the author of the Yajnavalkyan Law-book obtained 
four bones (Nos, 23 a, 4) against the single bone of the Medical 
Version, that is, he obtained three extra bones. Similarly by 
his counting seventeen breast-bones against the fourteen of 
the Medical Version, he obtained another thi*ee extra bones. 
Thus both operations together gave him six extra bones. The 
rationale of his procedure is now obvious : its intention is to 
correct the shortage of six bones caused by the omission of the 


arms and wrists, as thus : 

Required total 360 

Omitted : 2 arms, 4 wrist-bones ... 6 

Balance 354 

Add 3 breast-bones and 3 facial bones . . 6 

Total 


360 



GANGADHAR'S recension 


49 


§18] 

% 

It may be particularly lioted that this corrective result affords 
a strong confirmation of the suggestion, put forward in § 6, that 
the true number of the bones of the wrists is four, not two, as 
the traditional list of Charaka (§ 4) now has it. 

5. With regard to the source from which the Non-medical 
Version derived its peculiarities, it will be shown in the sequel 
(§§ 29, 80, 88) that it was, in all probability, the statement of 
Su^ruta on the bon^ of the human body. 

J 18. Oarigadhar^s Recension of the Nonrmedical Version 

In his commentary on Charaka's Compendium, in illustra- 
tion of the statement of Su^ruta (§ 27) that the professors 
of Geneml Medicine hold the number of bones to be 860, 
Gang^har quotes the Non-medical Version, as he states him- 
self. from the Law-book of Yajnavalkya and the Agni PurSna. 
As given by him, that Version is not quite easy to follow, but 
it would seem to yield the following list, whidh works out the 
required total of 860 (Original Text in ^ 78) : 

[Verse 85] L 64 teeth (daiana) with their sockets {$thdla), 

2. 20 nails {mkha). 

8. 20 long Dones {kildkd), 

4. 4 bases {Bthdna) of the long bones. 

[Verse 86] 5. 60 phalanges {anguli). 

6. 4 heels 

7 a, 4 wrist-bones {ma/nika), ) ^ 

7 b, 4 ankle-bones {gulpha), ) 

8. 4 bones of the forearm {aratni), 

9. 4 bones of the legs (jangka), 

[Verse 87] 10. 2 knee-caps (yaww). 

11. 2 elbow-pans {kurpara), 

12. 2 thighs {uru-phalaka), 

13. 2 shoulder-blades (afhsa^mmudbkava), 

14. 2 collar-bones (akmka), 

15. 2 p^tal cavities (tdliimka), 

• 16. 2 nip-blades (4roni-pAalaka), 

[Verse 88] 17. 1 pubic bone (bkag^lAi). 

18 o. 1 sacral bone (trika), 

18 b, 1 anal bone {pdgu). 

18 c, 85 back-bones (prf(/ia), 

* These two items of bones are stated in Qangidhar’s list to be 
situated 'below the clusters’ {kdrea), 
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19. 15 neck -bones (^rtvd), 

20. 2 collar-bones {jatrv), 

21. 1 (lower) jaw-bone {h^xnn) or chin. 

[Verse 89] 22. 2 basal bones of the jaw (hanu-mula), 

23 a, 6 bones constituting* brows, eyes, and cheeks 
(Jaldf-aksi^ganda ) . 

23 h. 1 nasal bone {ndsd) called ghana. 

24. 72 ribs (pdrsvaka) with their shallow sockets 
{isfhdhtka) and tubercles {arhuda). 

[Verse 90] 25. 2 temporal bones {hnk/iaka). 

26. 4 cranial pan -shaped bones {nirah-kapdla), 

27. 15 breast-bones {uras). 

^19. Criticism of Gangadhars Recenswi 

1. At the end of the Non-medical Version, as given by 
him, Gangadhar adds the remark : ‘ this is the statement found 
in the Agnega Purdna and in the Ydjnavalkya SavJiiid Law-book.* 
As a fact, however, it is not a real quotation that he gives, but 
an ‘edited* recension of the statement. For his recension differs 
considerably in several points from the traditional recension in 
the Law-book. 

(a) In No. 6 Gangadhar counts four heels instead of two. 

(b) In No. 18 c he counts thirty-five back-bones insteacl of 
forty-five. 

(c) In No. 20 he counts two Jafrn (collar-bones) instead of 
one (windpipe). 

(d) In No. 23 he counts six bones instead of three. 

(e) In No. 27 he counts fifteen breast- i.>oneE instead of seven- 
teen. 

(f) In No. 7 a he inserts four wrist-bones. 

(g) In Nos. 18^7, h he inserts a sacral and an anal l)one. 

2. Among these differences, the items c, rf, and/ enable us to 
see the reason which led Gangadhar to elaborate his emended 
recension of the Non- medical Version. We have seen (§ 17) thfit 
the traditional Non-medical Version entirely neglects to count the 
two arms and four wrist-bones. From the fact of Gangadhar 
counting the four wrist- bones, it is evident that he had noticed 
the defect of the traditional recension. But it may be asked 
why he did not also count the two arms. The answer is indicated 
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by the differences noted in the items c and d. They show that 
GangSdhar was acquainted with the interpretation of Vijna- 
ne^vara in his MitaksharS, Commentary (§§ 20, 21). He followed 
that commentator in including the arms under the term 
‘ forearm * (No. 8, aratni) ; also, in taking jatru to refer to the 
two collar-bones, as well as in allotting two bones to each of 
the three items : brows, eyes, cheeks. As VijnSneSvara, however, 
failed to realize the omission of the four wrist-bones, Gang&dhar 
supplied the deficiency. Moreover, he did not follow Vijnane^vara 
in discounting the four bases (No. 4, sthdna). There is, however, 
still another circumstance that influenced Gangadhar's emended 
recension ; namely, his acquaintance with Su^ruta's statement 
on the skeleton. From the traditional recension of that state- 
ment (§ 27), he obtained his count of four heels, as well as of 
the sacral and anal bones. 

3. The combined result of the two modifying influences was 
the augmentation of Ghingadhar*s list by twelve bones. And 
it was to counterbalance this excess that Gang^har reduced 
the back-bones hy ten, and the breast-bones by two ; as thus : 


Grand total of the Non-medical Version (§ 20, col, iv) 360 

Add, Two extra heels in No. 6 . . . 2 

Four wrist-bones in No. 7a. . . 4 

One extra jatm in No. 20. ... 1 

Three extra bones in No. 23 a . . . 3 

One sacral bone in No. 18a. . 1 

One anal bone in No. 18 6 1 

— 12 

Total 372 

Deduct, Ten back-bones in No. 18 c. . . 10 

Two breast-bones in No. 27 . . . 2 

— 12 

Balance 360 


• It seems hardly necessary to point out, and it will be shown 
in the Third Section, that all this manipulation of the numbers 
of the list is performed without any reference to, and has no 
warrant in, the actual state of the skeletal structure. 

4. Regarding the influence of the statement of Suiruta on 
the recension of Gangildbar, another indication of it may be 

E 2 
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noted in the latter’s employment of the terms kurca, cluster 
(§ 18, footnote^, and kxJi/rpara^ elbow-pan (No. 11). Both terms 
are peculiar to the system of SuiSruta (§§ 27, 28). The genuine 
recension of the Non -medical Version does not use the term 
kurca at all, and instead of kurpara it uses the term kapola 
(No. 11 in § 16). The reason, no doubt, why Gangftdhar 
preferred the Susrutiyan term kurpara was that he saw that 
the term kapola was misleading. It properly signifies the 
cheek, and is here out of place, because the cheeks are enumerated 
afterwards under the name gayula (No. 23 a), The fact is (§ 21, 
cl. 8) that kapola is an ancient false reading for kapdla^ a pan, 
which signifies the pan-like olecranon process of the elbow (§ 53), 
and which is used in the Medical Versions of Charaka (§ 4) and 
Bhe<b (§ 12) in the slightly modified form of kapdlikd^ a small 
pan.^ 

^ 20 . The Counmcntaries on the Non-niedical Version 

1. The commentaries on the Non-medical Version contained 
in the Law-book of Yajnavalkya throw not a little light on the 
subject of the defects and peculiaiities of that Version. The 
subjoined table exhibits a conspectus of their theories of inter- 
pretation. Columns I to IV refer to the Law-book itself, and 
columns V to VIII to the commentaries of Apararka (V), 
Vijnane^vara (Mitakshara, VI), Sulapwi (VTI), Mitramhira 
(VIII). Column III gives the numb<;r of l>one8 of each item 
of the list, and column IV the totals of the bones named in 
each verse. For the original texts and translations of the 
commentaries, see §§ 79-82. 

’ As a fact, the India OfSce MS., No. 540, of the Vigum Smftif reads 
kapola ; see § 84. 
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I 

VUBSE. 


11. 

Items ot List. 


1. Teeth and sockets 

2. Nails (nakha) 

S. Long bones {ialaJcd) 

4. Bases (sthdmi) 

5. Phalanges {angvJli) 

6. Heels 

7. Ankle-bones (gvlpha) 

8. Forearms (aratni) 

9. Legs (Janyha) 

10. Knee-caps (ja/m) 

11. Ell)Ow-pans (kapola) 

12. Thighs (iJm^phcdaka) 

13. Shoulder 4;lade8 

14. (.’ollar-bones {akm) 

1 5. Palatal cavities (tHumka) 

16. Hip-blades (iront^/mZaia) 

1 7. Pubes {bJiaga) 

18. Back-]x)ncs {pT§tba) 

1 9. "Neck-bones Qnvd) 

20. Windpipe {jatrv) 

21. Chin (Aanu) 

22. Basal tie-bones 

23 a. Bones of brows {laldfa) 
„ eves (aJm) 

„ cheeks (ganda) 

23 6. Nasal bone (ndsd) 

24. Ribs, See, (parhaka) 

26. Temporal bones (h^ha) 


IV. 

v.* 

VI. 

VII. 1 

VIII. 

Yajn. 

Ap. 

ViJN. 

Sci.. 

Mit. 

108 

108 

104 

1 

104 

104 


15 63 63 64 64 64 

1 2 2 2 
1 


78 2 80 2 81 2 81 2 81 


26. Cranial pan-sliaped 

27. Breast-bones (uroa) 

4 

17 

23 

23 

23 

23 

23 

Gitind totals 


360 

860 

360 

360 

360 
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2. It will be noticed at once that the totals of Apararka 
(col. V) diffeii from those of the three other commentators 
(cols. VI, VII, VIII). The latter agree among themselves ; and 
a comparison of their comments shows that the views of Vijna- 
neiSvara, who is the oldest among them, have been simply 
adopted by the two others. Apararka, who was a near con- 
temporary of Vijn fines vara, holds an independent view, which 
differs in respect of four of the six totals ; viz. the first, third, 
fourth, and fifth. These differences will now be considered 
seriatim, 

3. In verse 85, Vijnanesvam (in his commentary called 
Mitdkshard) makes the total of the bones to be 104. He arrives 
at this total by discounting the bases {sthdna). According to 
him the terms sthdna (base) and midkd (long bone) refer to the 
same organ (hand or foot, as the case may be), but describing it 
from two different points of view : ^aldkd describes the two hands 
and feet with reference to the total number of their individual 
bones, which is twenty, w^hile sthdna describes them with regard 
to the four sets into which those twenty bones are divided. 
Of course, in a mere enumeration of the bones, both terms are 
not required ; and as we are not primarily concerned with any 
sets they may form among themselves, but only with their 
number as individual bones, the four sthdna. (or sets of saldkd) 
are rejected from the count. On the other hand, according to 
Apararka, the two terms Mdkd and sthdna refer to quite different 
organs, §aldkd denoting the long bones (metacarpal and meta- 
tarsal), and sthd/na^ the bases of the long bones, that is, the carpus 
and tarsus, or what Susruta calls kurca or cluster of small bones. 
The reason — a textual one — that led the two commentators to 
this difference of interpretation, will be found fully explained in 
an Exegetical Note, § 83. Here it is only necessary to point out 
that Apararka is correct; for the interpretation of Vijnanelvara 
entirely omits from the count two such important organs as^ 
the carpus and tarsus. The total of the bones in verse 85, 
therefore, must be 108, as stated by Apararka, 

4. In verse 87, Vijnanesvara makes the total of the bones 
to be fourteen, while Apararka counts only twelve. The differ- 
ence arises from AparSrka's taking aksa-tdlusaka (Nos. 14, 15) 
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to be but a single term, and to denote a single bone, that is, 
a bone situated, as he supposes, ‘on the edgj of the eye’ 
{n€tra-prdnta\ there being, of course, two such bones, one on 
the edge of either eye.' . On the other hand, Vijnane^vara 
takes that term to be double, and to denote two distinct bones ; 
namely, aksa to signify ‘ the bone between the eye and the ear ’ 
{karna-neitayonmadhye)^ and tdlu§aka to denote the hard palate 
{kakuda). In this case, so far as the counting is concerned, 
VijnSne^vara, no doubt, is correct. Apararka was probably led 
to his fanciful interpretation of the single term by the necessity 
of working out the required grand total of 360 bones. But 
with regard to the meaning of the term aksa, both of them 
are wrong. That term is merely a shorter form of the word 
aksaka, and denotes the collar-bone (§ 55).^ 

6. In verse 88, Vijnanesvara makes the total of the bones 
to be sixty-four, while Apararka counts sixty-three. The differ- 
ence arises from the fact that Vijnanesvara counts two jatru 
(No. 20), while Ajararka counts but one. In this case Apararka 
again is right, for Vijnanesvara commits the mistake of taking 
jafiru to mean collar-bone. The subject will be fully discussed 
in the Third Section (§ 62) ; here it must suffice to point out 
that VijiiSne^vara’s interpretation is in the teeth of the text 
which he interprets, and which distinctly says that there is but 
one jatru, 

6, In verse 89, Vijnanesvara makes the bones amount to 
eighty-one, while Apararka counts eighty. The difference arises 
from their counting the bones referred to in the complex term 
laldf-dksi^ganda, brow-eye-cheek (No. 23 a), in two different ways. 
Apararka takes the term to denote one brow, two eyes, and two 
cheeks, or altogether five bones, while Vijnanesvara counts 
two brows, two eyes, and two cheeks, or a total of six bones. 
In this case, both are wrung. In the text, that complex term 

• ' He evidently takes aksa to be synonymous with ak^y eye. 

In fact, Vijnane^vara’s ak^a is identical with Apararka’s akm- 
talu§aka* 

^ Both Professors Stenzler and Jolly have been milled by the 
commentaries in their translations * Sclafen ’ {Tajnavalkya^s ChseuAuch, 
p. 98) and ‘ lower part of the temples ’ {Sacred Books of the Easty 
vol. vii, p. 284); so also Mandlik, p. 253, has ‘temples’. 
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is not qualified by any numeral — circumstance which indicates 
that but one ^ bone is reckoned for each of the three items.^ 
Hence there are no more than three bones in No. 23 a, and the 
total of the bones included in verse 89 is really seventy-eight. 
That this is the true interpretation of the text is proved by the 
fact that it works out the correct grand total 860, as shown 
in col. IV (also § 16). 


^ 21 . Continuation 

1. Regarding the principal defect of the Non-medical Ver- 
sion — its total neglect of the bones of the arms and wrists — 
it is instructive to note the shifts to which the commentators 
are put to explain it. 

2. As to the omission of all mention of the wrist-bones, the 
commentators do not seem to have realized it at all, for none 
of them makes any reference to it. Gangadhar, as we have 
seen (§ 19), did realize it ; and he, therefore, introduced the 
wrist-bones (inanika) in his reconstruction of the Non-medical 
Version. But the early commentators noticed only the omission 
of the arms — a circumstance, indeed, which cannot surprise us, 
seeing that the arms form such a consjucuous part of the body. 
But the way in which they deal with the omission is character- 
istic. The only solution of the difficulty which they are able 
to suggest, consistently with their respect for the integrity of 
their sacred text, is to declare that the arms {hdhn) are virtually 
included in the term forearm [aratni, No. 8;. Thus Vijntoeivara 
says (see § 80), Hhe bones of the armt, being implied in the 
term forearm, number four’ ; and his explanation is unquestion- 
ingly adopted by the later commentators, ^illapani and Mitra- 

^ That is to say, ekaikam^ ‘ one in each,’ is to be understood with 
the clause lalat-dksi-gande, but not dve dvey * two in each/ as Vgni- 
ne^vara understands. His erroneous interpretation has gained such 
credence that it has actually modified the text of the list in the* 
Institutes of Vishnu (§ 22), and tliat it has been uuquestioningly 
accepted by the translators of the two legal treatises : Professor 
Stenzler, p. 98, ‘an deren Wurzel zwei; ebenso an Stime, Augeni 
Wangen,* and Professor Jolly (Sacred Booh of the Eoity vol. vii, p. 284), 

‘ there are two (hones) to the forehead, (two) to the eyes, and (two) to 
the cheeks.’ 
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milira (§§ 81, 82).^ The tatal inappropriateness of such an in* 
terpretation is obvious ; for the entire arm (or upper extremity) 
consists of three bones, two in the forearm and one in the arm. 
The total, accordingly, of the bones of the two upper extremities 
amounts to six. But V!jnane4vara and his followers do not 
seem to have been aware of the fact that the forearm contained 
two bones. This is pretty clear from their comments (see 
§§ 80-82). Their idea was that each extremity consisted of 
two bones, arm and forearm, and similarly leg and thigh, each 
containing a single bone. Anyhow, Aparilrka, while giving 
the same explanation (§ 79), candidly says, ‘though the term 
forearm {araini) does not really include the arm {bdku), yet here, 
for the sake of securing the number four of the bones, it is 
so employed * (i. e. as inclusive of the arm). This shift of 
interpretation necessarily led to another incongruity. If the 
term forearm (arafni) included the arm (bdin)^ by parity of 
reason the terra leg [jangha) must include the thigh [um). As 
a matter of fact the commentators do draw that conclusion. 
Thus Apararka expressly says 79), ‘similarly the word leg 
(jivngha) here signifies the whole lower extremity, and hence 
the bones of the two legs number four.* But he fails to notice 
that the l?one8 of the thighs are expressly and separately 
enumerated in verse 87, where accordingly he counts them 
a sei^ond time, 

8. The true explanation of the difiiculty, of course, must be 
of a very different kind; and it is one which the text of the 
Non*medical Version itself suggests with some degree of 
probability. The place where the mention of the bones of the 
arms and wrist-bones would come in is verse 87. Now the 
wording of that verse is marked by some peculiarities. It runs 
as follows : 

dve dve jdnu-kapol^oTU})haIak--dm»a-mmvdhhave \ 

* aifa^tdlufaie ^rmxiphalahe ca vinirdiiet U 

Literally this means : ‘ two (bones) each in Ae knees, cheeks, 
thigh-blades, and in what springs from the shoulder ; alao, (as) one 

* Also Nanda Pandita adopts it in his commentaiy on the Fi^u 
Smrti (§ 86). 
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should declare, in the collar-bones, palatal cavities, and hip- 
blades.’ Here, the item ‘ cheeks ’ is utterly out of place, occurring 
as it does between the knees and thighs. To any one conversant 
with the skeletal structure it mast be obvious that words 
meaning elbow and arm should have their place there ; and 
there can be no doubt whatever that kapola is simply an ancient 
misreading for kapdla^ elbow-jmn.’ Gangadhar recognized 
the truth, and hence in his reconstraction of the Non-medical 
Version (§ 19, cl. 4) he substituted the correct synonym kurpara. 
There is another ancient misreading in the term Uru’-phalaka^ 
thigh-blade ; for phalaka denotes a broad, flat bone, and is quite 
inappropriate as a descriptive of the thigh-bone. The trae 
reading, of course, must be naluka^ which signifies a cylindrical, 
hollow bone, and which occurs, in this connexion, in the Medical 
Versions of Charaka and Bheda (§§ 4, 12). Very striking is 
the use of the otiose phrase ‘ one should declare ’ in the midst of 
a statement packed as concisely as possible with the details of a 
long enumeration. It clearly suggests that it is inserted as mere 
padding to fill up an awkward lacuna. Yajnavalkya, or whoever 
was the author of the Non-medical Version, must have had 
a defective MS. copy of the Medical Version to work with. 
There were false readings in it (Jcajiola^ uru^pkahka) as well 
as lacunae (arms and wrist-bones). As he was unable to snpply 
the lacunae, he had recoui’se to padding. The use of the 
curious term am%a-mmudbhav<i^ springing fixim the shoulder, to 
denote the shoulder-blade, is perhaps due to the same need of 
padding. For though it is not a false descriptive, it is a need- 
lessly long substitute for the shorter terms amsa^ja or 
phalaka. In addition to padding, however, the author had also 
to make good the shortage of six bones caused by the omission of 
the arms and wrist-bones. This he did, as shown in § 17 (p. 48), 
by augmenting the number of the breast-bones and facial bones 
by three bones each, or a total of six bones. We have here 
a case of ill-instructed ‘ editing ’ of a medical text similar to 

’ Accordingly, the translation ‘ Backen ' by Professor Stenzler (p. 98) 
and * cheek ’ by Professor J oily {^Scicred Books of the Eastf voL vii, p. 284) 
should be replaced by ^ Elbogeuknocheu and ‘ funny-bone ’ or * crazy- 
bone ’ respectively. 
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that from which the texts of Charaka and Su^ruta suffered 
recently at the hands of Gangadhar (§§ 9, 35), «and anciently 
at the hands of Vagbhate I (§ 40). 

J 22. The Non-medical Version of the Institutes of 

Vishnu 

1. The essential identity of the Non-medical Version, as it 
is found in the Institutes of Vishnu, with the same Version as 
it occurs in the Law-book of Yajnavalkya, is shown by the fact 
that it also omits all mention of the arms and wrist-bones, and 
that it also corrects the resulting shortage of six bones by a 
corresponding increase in the numl^er of bones of the breast 
and face, as explained in § 17 (p. 48). 

2. On the other hand, there are significant points of differ- 
ence. These will be enumerated with reference to the table 
given in § 20, 

(a) The list in the Institutes omits No. 4, bases (Mdna), 
akogether. 

(h) In No, 20 it counts two jatru or collar-bones. 

(c) In No. 23 a it counts two bones for each of the three 
items : bix)\VB, eyes, cheeks ; that is a total of six bones. 

Referring to column VI of that table, it will be seen that 
these three points of difference exactly reflect the interpretation 
which Vijnanesvara, in his Mitaksharii Commentary, places on 
the statements of the Law-book of Yajnavalkya. According to 
him, the item ‘ bases ’ is practically superfluous ; accord* 

ingly the Institutes of Vishnu omits that item altogether. 
Again, VijnSne^vara takes to mean collar-bone, and counts 
two of them, in spite of the plain statement of the text that 
there is only one jatru : the Institutes, as interpreted by Nanda 
Pandita, follows suit. Once more VijnaneiSvara counts two 
brows, two eyes, and two cheeks : the Institutes does the same, 
and in fact actuaUy introduces the number two {(he) into the text 
(p. 56, footnote). The conclusion from this remarkable agreement 
is unavoidable that whoever drew up the list as we find it in the 
Institutes, did so on the basis of Vynane^vaxa’s interpretation, 
and that accordingly the introduction of that list in the Institutes 
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cannot be placed earlier than the date of Vynfinesvara, that is 
after 1100 a,^. (§ 14). Seeing that the Institutes of Vishnu 
appears to be often quoted in the Mitakshara,^ it does not seem 
impossible that the appearance of the list in the Institutes is 
due to Vijnane^vara himself. 

8. In connexion with the late date of the introduction of the 
Non-medical Version into the Institutes of Vishnu, it is instructive 
to note the attempts that have been made, in some manuscripts 
of that work, to amend the text so as to remedy the great defect 
of the omission of the arms. As to the omission of the wrist- 
bones it appears never to have been realized by any one, copyist 
or commentator. Among the seventeen MSS. enumerated in 
§ 14, there are four, Nos. 4, 12, 13, 17 (see § 84), which offer 
a curiously emended text. They omit the clause referring to the 
thighs and shoulder-blades (uro^'mmyoh^ No. 66 in Professor 
Jolly’s edition, and Nos. 12, 13 in the table in § 20), and instead 
of the clause referring to the long bones {pdni-pdda-SaldkdHtca^ 
No. 59 in the edition, and No. 3 in the table) they substitute 
the clause : ‘ two arms, two forearms, two thighs ’ {five hdhu^ dve 
prabdhu^ urn-dvayam). But this emendation is no real improve- 
ment ; for though it intixxiuces the arms {))dhu\ and retains the 
thighs {urn), it eliminates the shoulder-blades {amsa)^ and 
reduplicates the forearms {prabdhu) which had already been 
mentioned under the term aratni (No. 63 in the edition, and No. 8 
in the table).^ But though the emendation is not a success, it 
at all events proves that the text of the Institutes, so far as the 
list of the bones is concerned, was not considered too sacred 
to be altered. In the case of the Law-book of Yajnavalkya, as 
shown in § 21, though the commentatoi-s recognized the omission 

* See Professor Jolly's Introduction, p.xxxii, in Sacred Books of the 
Bast, vol. vii. It would be interesting to examine (what I have hot 
been able to do) all early quotations of the list from the Institutes. 
If no quotation earlier than Nanda Pandita can be found, the intro- 
duction of the list into the Institutes may be due to that commentator 
who adopts all the views of Vijnane4vara. 

* With regard to the repetition of the foreaims, it may be noted 
that it only occurs in two MSS., viz. Nos. 12 and 1 7. In the critical 
footnotes in the Bibliotheca Indica edition, p. 197, the reading in* 
question, which occurs in No. 12 (Professor Jolly's MS. V), is not 
recorded. 
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of the arms, they were unwilling to meddle with the time^ 
honoured text, and accordingly had recourse to ehifbe of inter- 
pretation. The fact that there was no reluctance to meddle 
with the text of the Institutes of Vishnu, would seem to show 
that in that work the list enjoyed no right of inviolability, but 
was known to be of recent introduction. 

4. It only remains to note two lesser points of difference and 
of agreement between the Institutes of Vishnu and the Law-book 
of Yajnavalkya. The two points of difference are the following : 

(tf) In No. 1 the Institutes substitutes the curious term 
sukma^ or minute {fcl. bone), for sthdUiy to denote the sockets of 
the teeth. 

(J) It places No. 27, breast-bones (uras)y not at the very end 
of the list, but between No. 24, ribs, and No. 25, temples — 
a location which is no less incongruous (see § 17). 

The two points of agreement are the following : 

(a) In No. 28 b the Institutes of Vishnu also uses the curious 
term ghanasthika^ or ghanoAnm^^ to denote the nose. 

(b) It fiho places the phalanges (No. 5) after the long bones 
(No. 3), whereas in the Medical Version of Charaka and Bheda 
the phalanges occupy their natural and logical position in 
advance -of the long bones (§§ 4, 12). 

^ 23. TAe Non-medical Version in the ' Anatomy ' 

1. It remains to notice a work which also contains a ver- 
sion of Atreya's system of the skeleton. Into the preceding 
discussion it has not been introduced, because its author and 
age are at present unknown. Nevertheless its testimony' on 
some of the points which have been discussed is sufiiciently 
striking to deserve to be taken into consideration. Its name 
is simply &dnra^ or ‘ Anatomy and so far as I know, it is not 
otherwise known. It is contained in the same MS. volume 
^o. M. a. I. 488 (Cat. No. 167) of the Tiibingen University 
Library which contains also the ‘ Chapter on Anatomy ’ of the 
Vishnu Dharmottara PurSna, already mentioned in § 14.* Its 

^ This curiously corroborative testimony was discovered by me only 
after the preceding paragraphs had been written. 

* The MSS. of both works are written by the same ‘hand' of 
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versified contents are compiled from many different sources, 
some of which are quoted by name.^ Its statement on the 
skeleton, in particular, is taken from the Law-book of Yajna- 
valkya, and accordingly gives the Non-medical Version. Though 
in this case the source is not named, there can be no hesitation as 
to its identity, seeing that in most of the verses there is a literal 
agreement (see § 87). But the interesting point is that the 
agreement fails mainly in verse 87, where, as shown in § 21, the 
great defect of the Non-medical Version comes in. This verse 
is entirely rewritten in the ‘Anatomy', so as to admit the 
insertion of the two aims and four wrist-bones. 

2. The statement on the skeleton in the ^ Anatomy ^ runs as 
follows (Original Text and literal translation in § 87) : 

‘The body has six parts {ahga)^ and of bones it has three 
hundred and sixty ; namely, 

[Verse 85] 1. 64 teeth {dauta) with their sockets {nluka), 

2. 20 nails {nakhi). 

3. 20 long bones {^aldkd\ 

4. 4 bases {sthdncf) of the long bones. 

[Verse 86] 5. 60 phalanges {anguli), 

6. 2 heels (^xirmi), 

7. 4 ankle-bones (gulpho), 

8. 4 bones of the forearms {(u^atni)* 

9. 4 bones of the legs {jang/ia), 

[Verse 87] 10. 2 collar-bones (amsa), 

11. 2 shoulder-blades (amsa-p/ialaka). 

a Bengali writer, and their leaves are numbered consecutively on 
the left-hand reverse margin. It was probably for this reason that 
in the Catalogue they are described as being a single work called Ftfnu^ 
dharmottara. But that they are really two separate woi ks is proved 
by the following facts: (1) There is an alternative numbering of the 
folios on their right-hand reverse margins, which is separate for either of 
the two works ; (2) The end of the fiiit work is indicated on the obveirse 
of the fifth folio (or the eighth of the total consecutive count) by the 
colophon iti VipiudharmoUar-oldam Sdrlram eamdptam, i, e. here 
ends the ‘ Anatomy' declared in the Vishnudharmottara ; while the endT 
of the second work is on the obverse of the thirteenth folio (twentieth 
of the total) as iti Sa/rlraTh aamdptam, i. e. here ends the ‘Anatomy'; 
(3) The subject of the two works is identical, and to a large extent 
they go over the same ground ; witness, e.g. the occurrence of the list 
of bones in both works. 

^ e.g. Charaka, Yogormuktm^aViy Kaulcuvali Nirnayay Lauhorprotdkpa* 
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12. 4 wrist-bones {hmta-manika), 

18. 2 hollow bones {nalaka) of the ayns {baht). 

14. 2 hollow bones {nalaka) of the tnighs {uru). 

15. 2 palates {idlv). 

16. 2 eyes {netra). 

17. 2 knee-caps {jdnu). 

18. 2 elbow-pans {jdnu^kapdlikd). 

19. 2 hip-blades {nroni’^phal^ka). 

20. 2 basal tie-bones of the (lower) jaw {hamt-mdla 

bandhana), 

[Verse 88] 21. 1 pubic bone (hhaga). 

22. 45 back-bones {prstha). 

23. 10 neck -bones 

24. 1 windpipe {j(dru). 

25. 1 (lower) jaw {hanu)^ or chin. 

[Verse 89] 26. 1 facial bone constituting nose, cheeks, and 

brows {ndsa-ganflakuta-laldtaka mukhe), 

27. 72 ribs (pdrhaktt) with their sockets {kanlaka) 
and tubercles {arbuda). 

[Verse 90] 28. 2 temporal bones {fankhaka). 

29. 4 cranial pan-shaped hones {iirahkapdla), 

30. 17 breast -bones {ura^). 

These make up the skeleton of man.* 

8. Comparing the foregoing statement with what has been 
explained in §§17 and 21 regarding the construction of the 
Non-medutal Version in the Law-book of Ysjnavalkya, the 
following jwints may be observed: 

{a) The author of the * Anatomy ’ noticed the omission of the 
arms, and wrist-bones, and the consequent padding of verse 87 
with otiose elements. Hence he entirely rewrote that verse, 
eliminating all padding, and thus making room for the inclusion 
of the four wrist-bones (No. 12) and two arms (No. 18). 

(J) He further noticed the difference in the way of counting 
the facial bones; viz. that Charaka counted a single bone for 
the complex of nose, cheeks, and brows, while the Non-medical 
Version counted four bones, one for each of the four items: nose, 
cheeks, brows, and eyes. Accordinglj’^ ^ he restored Charaka’s 
count (No. 26), which process involved the exclusion of the eyes. 

(c) On the other hand, probably accepting the authority of 
the system of Su4ruta as against that of Charaka, he retained 

' Probably on the authority of Chakrap5nidatta*s Commentary (§11). 
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the eyes, but assigiied to them a special place in No. 16, in the 
reconstnicted ^erse 87. 

(d) For the same reason, he appears also to have retained the 
count of seventeen breast-bones (No. 80). 

The result of all this manipulation of the statements of the 
Non-medical Version was that there were now five bones in 
excess of the required total 860. Hence 

{e) He reduced the number of neck-bones by five, counting 
ten (No. 23) against Charaka's fifteen (No. 23 in § 4). 

4. The whole operation, as above explained, may be exhibited 
thus : 


Grand total of the Non-medical Version 
Add, Two arms (No. 13^ . 

Four wrist-bones (No. 12) . 

Two eyes (No. 16) . 


2 

4 

2 


360 


8 


Total 368 

Deduct, Three facial bones (No. 26) . . 3 

Five neck-bones (No. 23) . . 5 

— 8 


Balance 360 


The objection to this operation is twofold. First, the inclusion 
of the two eyes is not warranted by the Medical Version of 
either Charaka or Bheda. The eyes, in fact, form no item of 
the skeletal structure in the system of Atreya, but belong to 
the system of Susruta (§ 30). Secondly, the reduction in the 
number of neck-bones is not warranted by any true view of 
the skeletal system. The correct procedure {or the author 
of the ‘Anatomy’ would have been to restore Charaka’s count 
of the breast-bones, that is, to count fourteen breast-bones (Noi 24 
in § 4) instead of seventeen. This reduction of three bones in 
the breast, together with the exclusion of the two eyes, woul# 
have given him the five bones which he required to redress the 
excess resulting fi-om his operation. 

5. On the other hand a distinct improvement made by the 
author of the ‘Anatomy’ is his correction of the two ancient 
false readings kapola and %ru-phalaka (Nos. 11 and 12 in § 16, 
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and see § 21, cl. 8), for which he substitatei^ the trae readings 
uru^mlaka and kapdlikd. « 

$ 24. Relation of the Medical Version to the Non-medical 

1. We are now in possession of all the evidence to enable 
ns to snm up the case concerning the relation of the two Medical 
Versions (§§ 4, 12) to the Non-medical. 

2. When the needful corrections are made in the Non«medical 
Version, which have been indicated in §§ 17-23, that is, when 
the obiitted six bones of the arms and wrists are inserted, and 
on the other hand, the alterations, made for the purpose of 
correcting those omissions, are cancelled, the Non-medical Version 
reveals itself in all essentials to be exactly the same as the 
Medical Version of Charaka in the restored form given in § 7. 

8. But in two striking points of terminology, the Non-medical 
Version differs from the Medical Version, whether of Charaka or of 
Bheda. These are ; first, the use of the term stkdla (No. 1 in § 16) 
or sukpm (§ 22, cl. 4 a) to signify the sockets of the teeth, where 
the. two Medical Versions have the term ulukkala. Secondly, 
its use of the term gkand^thikd to denote the nose, which is not 
found in the two Medical Versions. The latter term has been 
a puzzle to all commentators. They simply refer to it as ‘ the 
so-Called ghana bone ’ {ghana-mmjnamfasthi)^ but do not attempt 
to explain it. But seeing that there exists a Sanskrit word 
gArdPia, or Prakrit ghdna^ meaning ^ smelling * or ‘ nose it may 
be suggested that ghanditMka represents the Sanskrit word 
ghrd^-^thikd^ lit. smelling bone, which in the ordinary Pr&krit 
would take the form gkdnattkikd, but in the North-Western 
Prftkrit, or the well-known Vernacular Sanskrit of those parte, 
which were the home of the school of Atreya, might very well 
have been ghandsthikd. 

4. Also, in a formal point of arrangement, the Non-medical 
Version differs from the two Medical Versions. In the former 
the phalanges are j^aced after the long bones (§ 22, cl. 4^). In 
the Medical Versions of Charaka (§ 4) and Bhe^a (§ 12), on the 
other hand, they precede the long bones. The latter arrange- 
ment, it is hardly necessary to say, observes the natural and 
logical order of the bones. 

BOESNLS F 
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6, These differences, comparatively trifling as they are, seem 
to warrant the inference that the Non-medical Version is based 
neither on the Compendium of Charaka (i. e. ultimately of 
Agnive^a) nor on that of Bheda, but that, as suggested in § 1 (p. 4), 
it represents a third Medical Version which may have stood in 
the Compendium of another of the six pupils of Atreya, whose 
identity at present is unknown. 

6. A coincidence may be worth noting. In the existing MS. 
of the Bhe^ Samhitd the clause referring to the arms is missing 
(§ 13, cl, 1). Exactly the same omission is found in the Non- 
medical Version (§ 17, cl. 2 c). The author of that version, as 
has been suggested in § 21 (p. 58), must have had a defective 
MS. of the Medical Version to work with. The actual existence 
of such defective manuscripts is curiously corroborated by the 
MS. of the Bheda Samhitd, 

^ 25. Geyieral Conclusions 

The principal results of the investigation in the preceding 
paragraphs may now be summarized as follows : 

1. In the Medical and Non-medical Versions we possess three 
independent presentments of the doctrine of Atreya concerning 
the skeleton, transmitted, probably, by three members of his 
school. To two of these members, AgniveSa and Bhe^a> the 
two M^ical Versions professedly are due. Agnive&'s Version 
we possess only as contained in the Compendium of Charaka, 
but that Charaka introduced no material change into it, is 
proved by its close agreement ndth the Version of Bheda. The 
name of the third member, on whose presentment of Atreya’s 
system the Non-medical Version probably is based, is not known, 
neither its reputed author Ysjnavalkya, nor any of the old 
commentators recording any tradition on the subject. 

2, The text of the statement on the skeleton has not befitt 
preserved in a quite perfect condition in any of the thr^ 
Versions. Several of the corruptions now found in them, e. g. 
the misplacement of No. 19, palatal cavities {tdlvsaka in §§ 4, 
12, or No. 15 in § 16), are of a very ancient date, going back 
at least to the fourth century a. d., seeing that they appear in 
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the Law-book of Yajnavalkya which belongs to that century 
(§ 14). Fortunately (as may be seen by compalring § 4 with 
§ 7), with the exception of one, none of these corruptions is of 
any great importance. Being clerical errors of misplacement or 
duplication they merely affect the external form of the statement. 
The single exception which affects the substance of the istate- 
ment is the error concerning the number of the wrist-bones 
(maniia), which is said to be two instead of four (No. 9 in §§ 4, 
12). That there existed in the medical manuscripts, in this 
particular place, a more or less serious corruption of the text 
from a very early date, is shown by the fact that in the fourth 
century a. d. Yajnavalkya, in preparing his Law-book, apparently 
was unable to make anything of the medical text which was 
available to him, and thus came to omit from his Non-medical 
Version all mention of the wrist-bones. Nevertheless, as will be 
shown in § 52, with a little attention to the actual structure of 
the skeleton, it is easy enough to detect and remedy the error. 
As has been shown in § 23 (p. 63), the error was detected and 
corrected l^e unknown author of the ‘ Anatomy ' ; and it is 
one of the merits of Gangadhar’s edition of the Compendium of 
Charaka, that in his otherwise much misconceived reconstruction 
of Chartfka's Medical Version (§ 8), he made the number of the 
wrist-bones to be four.^ 

Note. — It may be useful briefly to put together the various in- 
dications which go to prove that, in the osteological summary of 
Charaka, the true number of the wrist-bones was not two but four: 

(1) As shown in paragraph 6, the exclusion of the two atma 
as an otiose repetition necessitates a corresponding increase in 
the number of wrist-bones. 

(2) As shown in § 52, the system of Charaka, consistently 
construed, requires the count of four wrist-bones. 

(3) As shown in § 17, that count is a necessary factor of a 
fiorrect appreciation of the confusion in the Non-medical Version. 

(4) As shown in §§ 19 and 23, both Gangddhar and the anony- 
mous author of the ‘ Anatomy in their attempted reconstructions, 

^ Possibly Qang&clhar may have been acquainted with the anonymous 
‘ Anatomy See also the remarks in § 78 on GangSdhar’s doctrine 
of four wrist-bones, in his reconstruction of the Non-medical Version, 
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find it necessary to admit that count ; and in fisict, without it no 
intelligent arid consistent reconstruction appears to be possible^ 
Regarding the exclusion of the item anuay as an otiose duplica- 
tion, it is supported by the following circumstances : 

(1) The actual occurrence of the similar duplication of jdnu (^6). 

(2) The actual omission, in the Non-medical Version, of both 
reduplicated words a fma and jdnu (§§ 16, 17). 

(3) The exclusion of am*a in the attempted reconstruction of 
Gangddhar (§ 9, p. 30). 

(4) The mention of only two bones in the shoulder, in the 
osteological system of the Atharva Veda (§ 43, cl. 6). 


B. Tub System of Susruta 
§ 26. SuSruta's Statement and its Recensions 

1. Suiruta’s system of the bones of the human body is 
stated in the beginning of the fifth chapter of the third or 
Anatomical Section {&drlra Sthdna) of his Compendium. 

2. There exist two recensions of this statement. One is 
printed in Jivgnanda’s edition of the Compendium, p. 881, 
paragraphs 15 and 16 (Calcutta, 1889), as well as in all othe? 
editions with which I am acquainted ; e. g. in the editions of 
Madhusudana Gupta, p. 339 (Calcutta, 1884), of Prabhuram 
Jivanaram, p. 481, pan^raphs 18-21 (Bombay, 1901), Vltaavtmi 
(Madras). The other occurs in Ganggdbar's Commentary (called 
Jalpa^kal^mtarv) on the Compendium of Charaka, p. IM, lines 
5-14 (Berhampore, 1879, see § 3). These two recensions diiler 
so widely from each other that it becomes necessary once again 
to inquire into their respective authorization. 

3. The recension which is found in Jivgnanda's and all other 
prints, and which, in the sequel, will be referred to an the 
Traditional Recension, has in its favour not only all avaUabfe 
manuscripts, but also all ancient commentaries on the Compen- 
dium of Susruta, as well as all such older medical works as adopt 
Su^ruta’s system of the skeleton. Or shortly, the Traditional* 
Recension is supported by the whole body of existing witnesses* 

4. As regards manuscripts, I have been able to examine the 
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fiAlowiag eleven oopiee, in all of whieh the odstenoe of ike 
T»diti<mal Becension hafl been verified: • 

1. The Alwar Palace Library MS., No. 1708.^ 

2. The Benares College MS., No. 23 (old No. 64), fols. 18^ 19.^ 

8. The Deccan Coll^ MS., No, 406, of 1895*^, fola 87 i, 

88 ; dated Samvat 1704 = a. d. 1647. 

4. The Deccan College MS., No. 948, of 1884-7, fol. 14 ; 

undated. 

6. The Deccan College MS., No. 949, of 1884-7, fols. 68 4, 

54, 56 a, with Dallana’s Commentary ; undated. 

6. The Deccan College MS., No. 966, of 1891-5, fol. 15 ; 

undated. 

7. The Deccan College MS., No. 224, of 1882-3, fols. 23, 

24 a ; dated Saihvat 1640 = a. d. 1583.^ 

8. The Bodleian MS. (Hultzsch), No. 849, fol. 31, in ^arada 

characters, on _paper, undat^ ; a Kashmir MS. 

9. The Bodleian MS,, No. 789 (Wilson 290), fol. 19. 

10. The India Office MS., No. 72 4 (Cat. No. 2645), fol. 17 ; 

^ted Samvat 1696 = a. d. 1689; contains only the 

JSdHm 

11. The India Office MS.,No.l842 (Cat. No. 2646^, fols. 21 4, 

22 u ; undated, contains Chandrae’s revision of the 

teai^ baaed on the Commentary of Jaijjata* 

It dioipld be observed that these MSS. come from widely 
separated" Indian localities, and that three of them. Nos. 3, 7, 10, 
are of a considerable age — facts which enhance the value of their 
testimony as that of independent witnesses. 

5. As to old commentaries, we have the two works, compiled 
by Gayaddsa and Dallana (§ 2). Of the former, I have been 
able to consult the unique MS. preserved in the Cambridge 
University Library, Add, 2491, fok. 48 4, 49 a ; of the latter, the 
Deccan College MS., No. 949, of 1884-7, fols. 58 4, 54, 55 a (see 
above, No. 4). Of the latter, there is also the edition published 
by Jivfinanda, Calcutta, 1891. Both commentaries are based on 
the Traditional Biecension, and contain not the remotest indica- 
tion of being acquainted with the recension printed by Gangfidhar. 
A number of other old commentaries are known by name, for 

' A copy of the stalement on the skeleton from MS. No. 1 was most 
kindly supplied to me by Major P. T. A. Spenoe, British Political 
Agent ; from No. 2, by the Principal of the Benares College ; and 
from Nos. 3-7, by Fiofessor K. B. Pathak, of the Deccan College. 
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which Di% Cordier’s Recentes T)Scouverte%^ pp. 13, 14, may be 
consulted. Bat no copies of any of them — so far, at least, as 
the Anatomical Section (^Sdrlra Sthdna) is concerned — have as 
yet come to light. 

6. As to older medical works which explicitly adopt Su^ruta’s 
system of the skeleton, we have the following two (§ 2) : 

(1) The &dnra Pndminl^ by Bhaskara Bhatta {c, a. d. 1000), 
a manuscript of which is in the possession of Dr. P. Cordier 
{Recentes Uecott votes ^ p. 30), dated Sam vat 1735 — a. d. 1678 ; 
and from which a copy of the statement on the skeleton was very 
kindly supplied to me by the owner. 

(2) The Bhdva Prakdkiy by Bhava Mi4ra, in the sixteenth 
century, edited by Jivananda, and others. 

Both works contain independently versified versions of the 
prose statement of Susruta, made by the authors themselves, but 
based on the Traditional Recension of that statement. 

7. As regards Gangadhar^s recension, I have not been able to 
discover for it any authority whatsoever. It will be shown in the 
sequel (§§ 29-33) that the Traditional Recension is obnoxious to 
several very serious difficulties; and it is probable that the 
recension of Gangadhar (§ 35) is a reconstruction of his own to 
meet those of the difficulties which he had noticed. Though 
in some respects, his reconstruction is an improvement on the 
Traditional Recension, it cannot be accepted as satisfactory, 
because it fails to meet the most serious of the difficulties of that 
recension. 

f 27. The Traditional Recension of Su6ruta 

1. The Traditional Recension of Susrata’s statement (Original 
Text in § 88) on the human skeleton runs as follows : 

‘ The professors of General Medicine {dynrveda) speak of three 
hundred and sixty bones.* But books on surgical science 
{Mya-tantra) know only of three hundred. Of these there are one 
hundred and twenty in the extremities ; one hundred and seven- 
teen in the pelvic cavity, sides, back, abdomen {tida/ra)^ and 
breast; and from the neck upwards there are sixty-three. In 
this wise the total of three hundred bones is made up. Now in 
each toe of the foot, there are three bones ; this makes altogether 

* The reference here is to the doctrine of Atreya and his school, 
preserved for us in the Compendia of Charaka and Bheda (§§ 4, 12). 
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fifteen. Those bones which constitute the sole, cluster, and 
ankle axe ten. In the heel there is one ; in the. leg there are 
two ; in the knee there is one ; so also in the thigh. Thus there 
are thirty bones in one lower limb. The same count applies to 
the other lower limb, as well as to the two upper limbs. In the 
pelvic cavity there are five bones. Of these there are four in the 
anus, pubes, and hips ; and the fifth constitutes the triangular 
{trika) sacrum. There are thirty-six bones in one side, and as 
many in the other. In the back there are thirty ; eight in the 
breast ; two in what are called the collar-bones {ak^aka-mthjm ) ; 
nine in the neck ; four in the windpipe ; and two in the jaws. 
The teeth number thirty-two. In the nose there are three 
]x)nes. There is one in the palate ; also one each in either cheek, 
ear, and temple ; and there are six in the cranium.* 


2. This detailed enumeration works out a total of 300 bones, 
as shown in the subjoined table : 

I. Foub Extbemities. 


1. Phalanges {cmgtUt) 


15x4 60 

2. Soles {tala ) ' | 



3. Clusters {kurca) ‘ 


10x4 = 40 

4. Ankle-bones {gidpha) ] 



6. Heels {j>drm{) 


1X4 = 4 

6. Legs {jangha) 


2x4 = 8 

7. Knees (Jdnu) 


1x4= 4 

8. Thighs (nru) 


1X4 = 4 

II. Tbunk. 


9. Pelvic cavity (Ironi) 


5 

10. Sides {pdrSva) 

. 

36x2 = 72 

11. Back 


30 

12. Breast (uras) 

. 

8 

13. Collar-bones (aksaka) 


2 


Ill, Neck and Head. 

14. Neck igrivd) ... 9 

15. Windpipe * . 4 

16. Jaws (haTm) ... 2 

17. Teeth {dmUa) ... 32 

18. Nose {ndsd) ... 3 

19. Palate {tdlu) ... 1 

20. Cheeks {ga'^a) ... 2 

21. Ears {karna) ... 2 

22. Temples Uahkha) 2 

23. Cranium \iiras) . . , 6 • 

Grand total . . . ^ 


120 


117 


■ 63 
300 


* Tala, Jewrca, and kantha-nddl are identical with Cbaraka's ialakd^ 
Bthdna^ and jatru (§ 4) respectively. 
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§ 28 . SvJruta's List cwnpared with Charaka's 

Compftringf Sulruta’s list of bones with that of Charaka the 
following five points present themselves: 

1, The Principle of Position. Su^nita divides the body into 
three parts, and explicitly enumerates the bones in accordance 
with their position in those divisions. Charaka (as representing 
Atreya) also refers to this principle, but does not explicitly apply 
it to his enumeration. In fact, if the Traditional Recension 
(§ 4) is correct, he does not strictly adhere to it (§ 5). 

2. The Principle of Homology. The osteological system of 
Sufouta is strictly based on the principle of homology, according 
to which the several organs of the right and left, and of the 
upper and lower halves of the body, correspond to each other. 
This comes out clearly in the Table in § 27, where the bones 
of the four extremities are succinctly enumerated on that prin- 
ciple. On the other hand, Atreya-Charaka does not appear to 
have fully realized the homologies of the skeleton. The order in 
which he enumerates the bones of the four extremities (Nos. 8- 
15 in § 14), no doubt, indicates some degree of recognition of the 
principle of homology ; and the manner in which he arrives at 
his total number of the vertebral column is intelligible only 
on the implication of the same principle (§§ 59, 61). But in 
the latter case, it is not applied by him with the thoroughness 
of Sufiruta, and it fails him entirely with respect to the cranial 
and facial bones, which are treated by Siriruta alone on the 
homological principle (§§ 63, 66). The clearness with which 
that principle was recognized by Su^ruia is shown by the 
subjoined statement (Original Text in § 96, cl. 1) in the sixth 
chapter of his Anatomical Section, which is devoted to an 
enumeration of the so-called ‘ vital spots ’ (marman) in the body. 

^ In particular, just as there are in the leg (or lower limb) the 
three mortal spots : ankle, knee, and ischio-pubic arch,^ so there* 
are in the arm (or upper limb) the three mortal spots: wrist, 
elbow (kurpard)^ and collar-bone. Just as between the hip- 
bone and the scrotum there is the ischio-pubic arch, so between 
the breast- bone and the armpit there is the clavicular arch,’ 

* The mtapa, or ischio-pubic arch, is formed by the combined rami 
of the 08 pubis and the ischium. See Figs. 4 and 20. 
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On the other hand (see §§ 41, 47) SuiSmta carries his principle 
of homology to nndne lengths in postulating three^joints in each 
of the phalanges, and (at least, according to the Traditional 
Recension the existence of heels in the hand. 

8. Alteration of Terms. The list of Siriruta introduces three 
new terms. These are No. 2, tala^ No. 3, iurca, and No. 15, 
iantia^nddt, which take the place, respectively, of Charaka’s 
terms ialdid, and jatru. The identity of the organs 

indicated by these alternative terms will be discussed in the 
Third Section (§§ 48, 49, 62). A fourth new term, which does 
not occur in the list, but is mentioned in the passage just 
quoted, is Idirparay which is an alternative for Charaka’s kapd- 
likd^ elbow-pan (No. 13 in § 4), and for the false term kapola of 
the Non-medical Version (No. 11 in § 16 ; see § 19, p. 52). 

4 . Alteration of Items. Su4ruta omits from his list the 
thirty-two sockets of the teeth which occur in the list of 
Charaka (No. 2 in § 4). On the other hand, he introduces the 
two ears {karna\ and (as may be mentioned here in anticipation 
of § 80) also the two eyes (a]m\ The omission of the sockets 
is due to Su^ruta’s counting two jaws in the place of Charaka s 
one (lower) jaw (No. 26 in § 4). The insertion of the ears and 
eyes is due to Su^ruta’s counting cartilaginous structures among 
the bones of the body (§ 30). The whole subject, however, of 
these alterations, as well as of others affecting the numbers of 
the bones in each item, will be discussed in full detail in the 
Third Section. 

6. Alteration respecting Structure. With regard to two 
points Suiruta’s views of the skeleton differ very considerably 
from those of Atreya-Charaka. These are the structure of the 
vertebral column and of the skeletal face. On both points, as 

' On this point, however, the Traditional Recension is wrong ; see 
( 32. — A neat statement of the homologies of the four extremities 
occurs in Arunadatta’s Commentary to the Hrdaya^ S^ra 

^Adna, oh. 3, verses 14, 15 6 (vol. ii, p. 549 in the first edition): 
* the hones of the two upper limbs are homologous to those of the two 
lower limbs. They may be detailed as follows : The hand corresponds 
to the foot, the base of the hand to the heel, and the wrist to the 
ankle. The cluster exists alike in both. The fimarm corresponds 
to the leg, the elbow to the knee, and the arm to the thigh.* 
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will be fully explained in §§ 59, and 65, 66, the system of 
SniSruta marks a distinct advance in anatomical knowledge. 

§ 29. Difficulties and Inconsistencies of the 
Traditional Recension 

1. The Traditional Recension of the statement of Susruta is 
beset with many difficulties and inconsistencies, both in respect 
of form and matter, which render it impossible to accept it as 
the genuine production of Sui^ruta. 

2. As regards the form, there are two points which deserve 

consideration. In the first place, with reference to the bones of 
the trunk, the Traditional Recension states that they are distri- 
buted over * the pelvic cavity, sides, back, abdomen, and breast ’ 
(§ 27). That this is the true reading of the Traditional Recen- 
sion is proved by the fact that the two medical works, &drlra 
Padmini and Bhdra Prakdsa^ which adopt the statement of 
Susruta, giving it, however, in a versified form of their own 
(§§ 26, 36j, also name the abdomen {ndara) in this connexion. 
The mention of the abdomen as a seat of bones may well cause 
surprise, and a suspicion that there must be some error in the 
text. The suspicion is confirmed when wc find that in the 
subsequent enumeration of the bones in their several seats, the 
collar-bones {akmka) take the place of the abdomen (udara). 
As the collar-bones form a part of the shoulder-girdle, it suggests 
itself that the Sanskrit text of the statement of Suimta, in its 
original and genuine form, must Ixave read shoulder, 

instead of udara^ abdomen. A very probable explanation of the 
origin of the error in the Traditional Recension may be given. 
In the classification of the bones according to their sl^pe (§ 80), 
the text of the Traditional Recension has the compound word 
pT%th-oda/ra (i. e. prMa^ back, and tidara, abdomen). In this con- 
nexion the introduction of the term udara, abdomen, has a good 
reason. It is to indicate the position of the pubic arch (§ 60* 
cl. 2) as located in the anterior (or ventral) part of the pelvis. 
The latter organ comprises five bones (§ 27), viz. the two hip- 
blades {nitamha), the sacrum {trika), the coccyx {yuda), and the 
pubic arch {bhaga). These five bones belong to two different 
classes : the hip-blades and the sacrum (inch coccyx) belong to 
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the paii««haped {kapdla\ while the pubic arch belongs to the 
omsment-like (vcdaya). Hence, in classifying tbem according 
to their shape, the term ironi^ pelvis, indicative of their common 
locality, could not be used ; but each bone had to be indicated 
by ifb peculiar locality. Hence the sacrum and coccyx are 
indicated by the back (pf^tha)^ and the pubic arch by the ventral 
part {udara) of the pelvis. The compiler of the Traditional 
Recension, failing to understand this, introduced the term 
prnth^odara also into the enumeration of the bones according 
to their position in the body. But here the term is quite out 
of place. For the common locality of the five bones is already 
defined by the term Hrmti, pelvic cavity, while the locality of the 
bones of the shoulder-girdle (amaa) is entirely ignored. It can, 
therefore, hardly be doubted that the reading prath-odara, back 
and abdomen, of the Traditional Recension is an erroneous 
substitute for the true reading prath-dmaa^ back and shoulder. 

3. In the second place, it will be shown in the next paragraph 
that the Traditional Recension omits all mention of the two 
shoulder-blad^^s These have their seat in the shoulder-girdle 
along with the collar-bones. One expects, therefore, in the 
enumeration of the 117 bones of the trunk, to find them men- 
tioned in the clause respecting the collar-bones. As a fact, 
however, the Traditional Recension, while mentioning the two 
collar-bones, omits the shoulder-blades altogether. But it is 
noteworthy that the clause in question is worded in a very 
peculiar wa}^ The Recension says : ‘ two in what is called the 
collar-bone ’ (dve akaaka-aamjne)} The expression ^ what is 
called ’ (aa'dnjtia) is not employed in connexion with any other 
part, or bone, of the body. Yet there is nothing in the name 
akaaka^ for collar-bone, that calls for the use of the phrase 
aadyda^ ‘ what is called.* It suggests itself that that word 
aamjna is a false reading, and that in all probability a word 
Sxpressive of the missing shoulder-blades originally stood in 
its place. The ordinary term for shoulder-blade is amaa-phalaka ; 
but the shorter word amaa-ja^ literally ‘shoulder-bom*, or 

* Sam^na is here taken as the locative singular. It might also be 
taken as the nominative dual, ‘ two so-called collar-bones.’ The 
argument is not affected thereby. 
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from the shoulder*, would not be inappropriate, and 
mig'ht also be used. It is sigpnificant that the Non-medioal 
Version of the system of Atreya employs a synonym of the 
latter word, anisa-^amtidbhavaf ‘issuing* from the shoulder/ to 
denote the shoulder-blade (see Na 13 in § 16). It wtll be 
shown in § 38, with respect to another point, that the 
Non-medical Version betrays marks of having been influenced 
by the system of Sufruta ; and it suggests itself that the 
author of that Version was led to the choice of the term aiHisar 
samvdbhava by the occurrence of the synonymous term aihsa^ja 
in the statement of Su^ruta. It may be suggested, therefore, 
that, in the latter statement, in its original form in which 
we may suppose it to have left the hand of Su^ruta, the clause 
respecting the collar-bones probably ran. (not dve aksaka^mmjne^ 
but) dve aksak-dihsaje^ ‘two in the collar-bones and shoulder- 
blades ^ ’ ; and that the word aAisoje became corrupted into 
mmjne, 

§ 30. Continuation 

1. In respect of the matter of the statement, the Traditional 
Recension labours under three great difficulties. 

In the first place, the list is incomplete. It omits two of the 
most conspicuous bones of the skeleton, namely, the shoulder* 
blades {amsa-phalaka^ No. 16 of Charaka s list in § 4). It also 
omits the two eyeballs {ak8uk<>§a). In omitting these two items 
Sufiruta’s list, as it stands in the Traditional Recension, is 
inconsistent with another statement of his. Immediately 
following the list of bones in which Su^nita enumerates them 
according to their position in the body, he continues with 
another list dividing the bones into five classes according to 
their shape. This class-list (Original Text in §§ 88, 89) runs 
as follows: 

‘ These bones are of five kinds, namely, pans {kapdla)^ eharp*^ 
ones {rucaka)^ tender-ones {tarnna)^ ornaments (ra/aya), and 
reeds {nalaka). Prom among them the pan-shaped bones ocoar 
in the knees, elbows, hips, shoulders {aihm), cheeks, palate, 
temples, interiliac space (i.e. sacrum), and cranium. The sharp 

^ Or alternatively, ‘ two collar-bones and two sboulder-bladea* 
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bones aro the teeth. The tender bones occur in the nose, ears, 
xieok^ and eyeballs (akp-kofdS. The omament^sfaaped bones 
occur in the hands, feet, sides, back, abdomen, and breast. The 
remainder of the bones are termed reed-shaped.* 

% A comparison of the two lists, as given in the sutgoined 
table, shows that all the items of the number-list reappear in 
the class-list with the exception of two which the latter contains 
in excess. 


Nv/mhei^list (as in § 27). 


CUisB-name, 

1. Phalanges 

ditto 

reed 

2. Soles 

ditto 

reed 

3. Clusters 

ditto 

ornament 

4. Ankle-bones, wrist-bones 

ditto 

ornament 

5. Heels 

ditto 

ornament 

6. Legs, forearms 

ditto 

reed 

7. Knees, elbows 

ditto 

pan 

8. Thighs, arms 

ditto 

reed 

9 a. Hip-bWes, anal, sacral 

ditto 

pan 

9 h. Pubic arch 

ditto 

ornament 

10. Sides (Le. ribs) 

ditto 

ornament 

11. Back-^nes 

ditto 

ornament 

12. Breast-bones 

ditto 

ornament 

13. Collar-bones 

ditto 

reed 

, 13. Neck, windpipe ® 

ditto 

tender 

16.-Jaws 

ditto 

reed 

17. Teeth 

ditto 

sharp 

18. Nose 

ditto 

tender 

19. Palate 

ditto 

pan 

20. Cheeks 

ditto 

pan 

21. Ears 

ditto 

tender 

22. Temples 

ditto 

pan 

23. Skull-bones 

ditto 

pan 

24. — 

Shoulder-blades 

pan 

26. — 

Eyeballs 

tender 


8. Seeing that the class-list is intended to distribute all the 
items of the number-list into five kinds, it is evident that 

^ * The reference, of course, is to the jatru or kanthanadt^ the 
windpipe in the neck; see § 62, cl. 3. 

® See the preceding note. The neck contains two organs, the 
neck-bones or cervical column, and the windpipe. In the class-list, 
of course, the latter is intended. The former, being a portion of the 
vertebral column, counts with No. 11, and belongs to ike ornament- 
shaped class. The use of the term grlvd' here is rather inaccurate, 
as it is usually employed to denote the cervical column. 
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the numberJist, in the form in which it is found in the 
Traditional Recension, cannot be correct, but that, in its original 
and genuine form, it must have contained those two additional 
items ; No, 24, shoulder-blades, and No, 25, eyeballs. It is true 
that, with reference to No. 24 in the class-list, the Traditional 
Recension employs the term am%a^ which, in the Compendium 
of Susruta, ordinarily denotes the collar-bone ; but from the con- 
text it is quite obvious that, in the present case, it can refer 
only to the shoulder-blades. For the bones, here called amsa^ are 
classed as pan-shaped (kapdla ) — ^a description which is applicable 
only to the shoulder-blades. The collar-bones could only be 
described as reed-shaped {nalaka ) ; and these bones, therefore, 
must be taken as referred to in the last class or the ‘ remainder * 
of the list. In literary Sanskrit the word amm denotes, in 
a general way, the shoulder ; in medical Sanskrit, at least of the 
Compendium of Susruta, the several parts of the shoulder have 
specialized names : aihm is the collar-bone, amsa-phalaka (or 
the shoulder-blade ; amm^knta^ the acromion process, 
and amsa-pltha, the glenoid cavity. The author of the Traditional 
Recension would seem to have been a person, who was imperfectly 
familiar with the anatomical terminology of Susruta, and Used 
the term aima in the undefined literary sense ; or more probably 
it is a scribal error for amm-ja or amm-phalaka. For a fuller 
discussion, see §§ 55, 56. 

4. As regards the eyeballs, the class-lisf explicitly enumerates 
them among the ‘ tender ’ bones. In agreement herewith, 
speaking of the structure of the eye in the Supplementary 
Section {Uttara Ta?ifra) of his Compendium, Susruta describes 
the sclerotic coat of the eyeball as made of bone imthi). The 
statement in question, describing the eye as seen in the sagittal 
section (Fig. 1), runs as follows : 

‘ The outer one of the protecting covers ^ of the pupil consists 
of a luminous fluid, and the next one of flesh. %ie third ift 

^ Patala denotes the protecting covers of the df§ti^ or puj^il, the 
supposed seat of vision. The composite nature (the ‘tunics', incl. 
retina, choroid) of the 4th cover does not seem to have been known 
to the early Indian anatomists ; nor the lens, which they thought to 
be a morbid accumulation of phlegm. 
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made of &t, and beyond it there is one consisting of bone/ 
(Original Text in § 96, cl. 2.) * 

It may be noticed also as a significant fact that the Non- 
medical Version of the system of Atreya (§ 16) includes the eye- 
balls in the list of bones of the human body. The genuine list 
of Atreya, as handed down by Charaka (§ 4) and Bheda (§ 12), 
does not count the eyes among the bones. The author of the 
Non-medical Version^ of that list, therefore, must have obtained 
the eyes from some other source ; and this source cannot well 
have been any other than Su^ruta’s statement on the skeleton. 
If so, it follows that the latter statement, at the time of the 



Ffb. X, Diagram of the Eye, in Sagittal Section. 
a^b. Optic Axis. 

1, Outer cover, Bdhya patala, of luminous fluid, Tejo-jala 
(Aqueous humour). 

Cover of muscle, PUita patala (Ciliary body). 

3. Cover of fat, Medas patala (Vitreous humour). 

4. Cover of bone, Asthi patala (Sclerotica). 

5, 6. Covers of eyelids and eyelashes, Pakfma-vartma patala, 

composition of the existing Law-book of Yajnavalkya, must have 
differed from the now existing Traditional Recension, and must 
have included the eyes in its list of bones. 

9 6. It is clear, then, that Suiiruta*s list of bones of the human 
body, in its genuine form, must have contained four additional 
bonesf viz. two shoulder-blades and two eyeballs. As regards 
the shoulder-blades, it has been shown in the preceding para- 
graph that their omission, in all probability, is due to a mis- 
reading of the term safhjna for arn^aja. As to the eyes, they 
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would appear fiimply to have dropped out of the peuultiiuidie 
clause (§ 27) which should run : ‘ one each in either cheek, eye, 
ear, and temple.’ 

Note. — With regal'd to the terms which occur in the class^list, 
nalaka means a reed, but not necessarily a hollow reed ; it may 
be solid like the male bamboo. As used by the Indian 
anatomists it denotes any long bone, whether tubular or solid. 
Su4ruta does not specify the bones which he likens to a nalaka 
or reed, but only says that they are ‘ the remainder that is, that 
they are all those bones which do not fall into any of the other 
four classes. The process of exhaustion thus indicated shows 
that he classed as ‘ reed-like ’ bones the following — the phalanges, 
the metacarpals and metatarsals, the bones of the forearms, legs, 
arms, and thighs, the collar-bones and the jaw-bones. The com- 
mentators pallana (ed. Jiv., p. 576) and Gayadasa (Cambridge 
MS., Add. 2491, fol. 49 line 3), following a doctrine of Bhoja 
(Original Text in § 96, cl. 3), include the clusters, ankle-bones 
and wrist-bones among the * reed-like* bones. But seeing that 
these particular bones have not the smallest resemblance to reedCJ^ 
their inclusion only proves the total want of experimental know- 
ledge of them on the part of Bhoja and the commentators, 

Talaya is the name of a certain kind of personal ornament, 
such as bracelets, anklets, necklets, waist-bands, &c. They are 
well seen on the figures of the Bharhut Stupa (of about the 
2nd century a. d.), called Chulakoka and Sucbiloma, shown in 
Figs. 2 and 3.^ Susruta states that these vaktya bones are found 
in the hands and feet, and in the sides, back, aMomen, and breast. 
Those in the hands and feet are the clusters (carpus and tarsus), 
wrist-bones (styloid processes), ankle-bones (malleoli) and heels : 
they resemble bracelets and anklets. The latter are shown in 
Fig. 2. The other bones indicated by him are the ribs, the 
bones of the vertebral column, also the costal cartilages afid 
sternum, all of which resemble a necklace {Kg. 2), and tha puhte 
arch which resembles the bow of a waist-band (Fig. 8). 

By the term taruna^ tender bones, cartilages are denoted. 

’ Beproduced from Sir A. Cunningham’s Beport. See also K*0- 
fessor Hultzsch, in the Jowrnal of the German Orient 
vol. xl, p. 63, No. 26. 
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Th® ntfttemeiit of Br. Wise (Hindu Sysim of Modicme^ p* 52) 
that Hhe dii^renoe [between Sulruta’s total 300 *aiid Chaiakib*® 
total 30] is owing to their counting the cartilages with the 
bones* is hardly correct. Both writers include cartilagce in 
their counts, though in different ways. The difference in thoir 
totals is inainl}r due to ,Charaka*s counting tlie thirty-two 
sockets of the t^th as separate bones, and his including the 
twenty nails, neither of which are admitted in the count of 
Su^ruta. See § 88, col. IV in the Table (p. 98). 


^ 31 . Continuation 

1. In the second place the number ten, given in the Tradi- 
tional Becension as the aggregate of the bones of the sole, cluster, 
and ankle (Nos. 2, 3, 4 in § 27), is inconsistent with other 
explicit statements of Su^ruta. His commentator Dallana^ 
explains that number ten in the following way : 

‘ The term sole refers to the five long bones («aldkd) and 
to the mngle b6iie that connects them. The cluster {kurca) and 
the ankle (yulfk^ contain two bones each. Hence we have 
ten/ (Qlngm^ Text in § 96, cl 4.) 

* A # 

'llldhinia; therefore, identifies Suiruta’s sole (fala) with Charaka’s 
long l)ones (Saldkd) and base (sUdna), that is, with Nos. 5 and 6 
4 in § 4. He thus obtains six bones for the sole. Adding to 
them two cluster-bones and two ankle-bones, he makes up th^ 
aggregate ten. It has been pointed out in § 9, cl. 1 5, that the terms 
cluster (kurca) and base (Mdna) are merely two different names, 
employed by Su^ruta and Charaka respectively, for the same 
portion of the hand and foot, viz. the carpus and tarsns. Differ- 
entiating ther^, after the manner of Dallana, argues a want of 
anatomical knowledge such as cannot be attributed to Svrimta. 
In ftct, as will be shown in § 40, the person responsible fpr this 
incongruity is, in all probability, Vagbha^ I. But in any case, 
it is ^uite sufficient by itself to discredit the geifuineness of the 
Traditional Becension. 

^ The earlier commentator Gayad&sa also menMons ten as tjbe 
aggregate, thoui^ he does not enter into further details* 

nostvts 0 
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2. But further, the aggregate ten conflicts with the explicit 
statements of €usruta himself regarding the number of clusters 
(Icurca) and ankle-bones (guJplta). On Dallana’s theory there 
would be two clusters and two ankle-bones in either foot, and 
homologously two clusters and two wrist-bones i^manihamllid) in 
either hand. This results in an aggregate of eight clusters 
{kurca)^ four ankle-bones {gidpha) and four wrist-bones {mani- 
handhd). On the other hand, Susruta teaches explicitly that 
there are only four clusters in the hands and feet, two ankle- 
bones and two wrist-bones. Thus in the fifth chapter of the 
Anatomical Section (Sdnra Sfid?ia) he says : 

‘ There are six clusters (Mrca) in the hands, feet, neck, and 
penis : namely, two in the hands, two in the feet, and one each 
in the neck and penis.’ (Original Text in § 96, cl. 5.) 

That is to say, there is one cluster in each hand and foot, 
making four ; also one each in the neck and i>enis, making two ; 
or an aggregate of six.^ Again in the sixth chapter of the same 
Section, Susruta says : 

‘ There are two ankle-bones (gulpka) and two wrist-bones 
(manibandha)! (Original Text in § 96, cl. 6.) 

3. It is evident, therefore, tliat Dallana s explanation of the 
aggregate ten involves a doctrine which was not held by 
Susruta. It is, as wdll be shown in § 39, in reality the doctrine 
of Vagbhata I. An aggregate of ten, in fact, directly conflicts 
with the explicit doctrine of Susruta. According to the latter, 
the sole {tala) consists of five long bones {mlakd, 28, cl. 3) ; and 

’ Kurca simply means a cluster of sometLing, but not neccssaiily 
a cluster of true bones. In the case of the hands and feet, it is a 
cluster of small bones ; but in the case of the neck, it refers to the 
cluster, or series, of imperfect cartilaginous rings which compose 
the windpipe (trachea), and apparently a similar view was held of the 
structure of the penis. — There are several other passages in the 
Compendium of Susruta which confirm his doctrine of there being 
only four clusters in the hands and feet. They occur in the sixth 
chapter, on the ^ vital spots ’. There Susruta speaks of 27 such spots 
in the sinews {sndyu-marmdnit Jiv. ed., p. 337, cl. 10) and 14 such 
spots causing weakness {vaikalya-kardni marmdni, Jiv. cd., p. 338, 
cl. 13). These numbers will not work out correctly, unless the clusters 
included in them are counted as being only four. The peculiar force 
of these passages lies in the indirectness of their evidence. 
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there are one cluster (kurca) and one ankle-bone {gulpha). The 
true aggregate, therefore, can be no more than • seven ; and it 
follows that Susruta’s list of the bones, in its genuine form, must 
have contained that aggregate, but not ten* 


^ 32 . Continuation 

1. In the third place, the number one hundred and twenty, 
given in the Traditional Recension, as the aggregate of the 
bones of the four extremities, involves (as may be seen from 
the Table in ^ 27) the incongruity of counting four heels. That 
count is based on a misconstruction of the explanatory direction 
of SuiSruta. He enumerates the bones of one lower extremity 
(sakt/ii) as amounting to thirty, and })roceeds to explain that in 
the same way the count of the bones in the other lower extremity, 
as well as in the two ii})per extremities, must be made. Now 
his aggregate, thirty, of the lower extremity includes the heel 
l)oue, but it does not follow, therefore, that the same way of 
coi«nting, when applied to the up])er extremities, must also 
include a heel bone. In short, Susruta intended his explanation 
to be undei*stood cf{m gram salis. In the case of the lower 
extremities which contiiin a heel, the aggregate is thirty ; but in 
the case of the upper extremities which do not contain a heel, 
the aggregate, of course, must be twenty -nine. This means that 
no more than two heels may be counted, in making up the 
aggregate of the bones of the four extremities. 

2. I know of no direct evidence as to the exact number of 
heels held by Susruta, such as was available in the case of the 
two difficulties discussed in §§ 30 and 31. But neither is there 
any direct evidence for Susruta’s holding four heels, including 
two for the hands. It is also worth noting that the list of 
Charaka includes only two heels ; and there is no reason for 
imputing to Susruta a more incongTuous view than Charaka 
held. On the whole, therefore, it is only reasonable to believe 
that the statement of Susruta, in its genuine form, cannot have 
been intended to teach the existence of more than two heels. 


(> 2 
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§ 33. Continuation 

1. The result of the discussion in the preceding paragraphs 
(§§ 30-2) is the reduction of the total of the bones, as enumerated 


in the Traditional Recension, from 300 to 290. 

Thus : 

Total of Traditional Recension (§ 27) . . 300 

Add 2 shoulder-blades and 2 eyes (§ 30) . . 4 

Total . 304 

Deduct 4 bases, 4 clusters, 2 ankle-bones, 

2 wrist-bones (§ 31) . . 12 

Also deduct 2 heels (§ 32) . 2 

— 14 

Balance 290 


2. This resultant shortage of ten bones, of course, must be 
compensated in some way. A comparison of the lists of Charaka 
and Susmta, as shown in the subjoined Table, suggests a solution 
of the difficulty. 

Charaka (§ 7). SvJruta (§27). 


1. Teeth 32 

2. Sockets of teeth . . . 32 

3. Nails ..... 20 

4. Phalanges .... 60 

5. Long bones .... 20 

6. Clusters, or bases ... 4 

7. Ankle-bones and wrist-bones 8 

8. Heels 2 

9. Legs and forearms. . 8 

10. Knees and elbows ... 4 

11. Thighs and arms ... 4 

12. Shoulder-blades ... 2 

13. Collar-bones ... 2 

14. Back and pelvis ... 45 

15. Breast 14 

16. Ribs, &c. .... 72 

17. Neck and windpipe . , 16 

18. Palate. .... 2 

19. Facial bones ... 4 

20. Temples .... 2 

21. Cranial bones ... 4 


32 


00 

20 

4 

8 

2 

8 

4 

4 

2 

2 

35 

8 

72 

13 

1 

9 

2 

6 


3. The diverging items in the two lists are Nos. 2, 3, 14, 15, 
17, 18, 19, 21. From among these, No. 8, nails, has no place 
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§ 88 ] 

in the system of Suiruta, and the divergences in Nos. 2, 14, 17, 
19, 21 depend on differences of anatomical thebry which will 
be satisfactorily explained in the Third Section. There remain 
Nos. 15 and 18. It is noteworthy that these are precisely the 
two items in which the Traditional Recension agrees with the 
list of Vagbhate I (Nos. 13, 24 in § 37). Seeing that in two other 
points, already mentioned in § 31, the Traditional Recension has 
been unfavourably influenced by the list of Vagbhata I, it suggests 
itself as probable that in these two items also the same influence 
has been at work in causing the numbers eight and one to be 
adopted for the bones of the breast and palate respectively. As 
regards No. 18, palate, the list of Charaka gives two as the 
number of the bones of the palate ; and there is no apparent 
reason why Susnita should be credited with changing it in his 
list (see § 67). As to No. 15, we have a significant hint in the 
Non-medical Version of Atreya’s list of the bones (§ 16). The 
genuine list of Atreya, as handed down by Charaka and Bheda, 
has only fourteen bones for the breast (No. 24 in §§ 4, 12, and 
No. 21 in § 7). The Non-medical Version of that list must 
have obtained its false number seventeen from some extraneous 
medical source; and it suggests itself that this source can 
have been no other than the list of Susruta, as it stood at the 
time when the Non-medical Version was composed. 

4. From these considerations it appears very probable that the 
original and genuine recension of the list of Su4ruta allotted 
seventeen bones to the breast and two to the palate, instead of 
eight and one — the numbers which we now find in the Traditional 
Recension. The difference between these two sets of numbers 
(17 + 2=19, and 8 + 1 = 9) is ten, that is to say, precisely the 
number we require to make good the shortage that results from 
the adjustments discussed in §§ 30-2. This coincidence tends 
to confirm the conclusion that the list of Susruta, in its genuine 
► form, must have given seventeen bones to the breast, and two 
bones to the palate. 
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§ 84 . Resto^rd Recension of JSiisi'utas Statement 

1. We are now in a position to sum up the defects of the 
Traditional Recension, and restore what must have been the 
genuine form of the list of Susnita. ^ 

2. The Traditional Recension is wrong in the following five 
points : 

{a) It contains two misreadings (§ 29) ; viz. abdomen {uclara) 
for shoulder {amm), and the phrase ‘ what is called collar-bone ' 
(ahaka-samjna) for ‘ collar-bone and shoulder-blade ’ {aksak- 
amsoja), 

{h) It omits four bones ; viz. the two shoulder-blades and 
the two eyeballs (§ 30). 

(e) It gives the aggregate of its Nos. 2, 3, 4 wrongly as ten, 
instead of seven (§ 31), resulting in the wi-ong aggregate, thirty, 
for the bones of a lower extremity, instead of twenty-seven. 

{(J) It counts wrongly four heels, instead of two (§ 32), 
resulting in the false aggregate 120 of the bones of the four 
extremities, instead of 106. 

{e) It counts wrongly eight bones of the breast, and one bone 
of the palate, instead of seventeen and two respectively (§ 83). 
And these false counts, together with those named in lit. by 
result in the wrong aggregates 117 of the bones of the trunk, 
and 63 of the neck and head (§ 27), instead of 128 and 66 
respectively. 

3. Accordingly, the genuine statement of Susruta must have 
run as follows, the restorations being in Halles : 

‘ The professors of General Medicine speak of three hundred 
and sixty bones ; but books on Surgical Science know only 
of three hundred. Of these there are one htmdred and six in the 
extremities; one hundred and tiverdy^-eight in the pelvic cavity, 
sides, back, shoulder y and breast; and from the neck upwards, 
sixty-six. In this wise the total of the three hundred bones is* 
made up. Now in each toe of the foot there are three bones ; 
this makes altogether fifteen. Those bones which constitute 
the sole, cluster, and ankle are seven. In the heel there is one ; 
there is also one in the thigh. Thus there are twenty-seven bones 
in one lower limb. The same count applies to the other lower 
limb, and similarly to the two upj)er limbs. In the pelvic 
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cavity there are five bones. Of these there are four in the anus, 
pubes, and hips ; and the fifth constitutes the trian^lar sacrum. 
There are thirty-six bones in one side, and as many in the other. 
In the back there are thirty ; seventeen . in the breast ; two 
each in the collar-hone and shoulder-blades ; nine in the neck ; 
four in the windpipe, and two in the jaws. The teeth number 
thirty-two. In the nose there are three bones ; two in the 
palate ; one each in either cheek, eye^ ear, and temple ; and six 
in the cranium.* (Original Text in § 89.) 

4. The genuine list of bones as thus restored is shown in the 
subjoined Table : 


1. Four Extremities. 

1. Phalanges . . 15x4 = 60 

2. Soles (taloi) 5 \ 

J. Cluster (/rarca) M * * * 7x4 = 28 

4. Ankle-bone (gidpha) 1 i 

5. Heel (jparmi) . . . . 1x2=2 

6. Legs Qaiigha) . . . . 2x4=8 

7. Knee {jdmu) . . . . . 1x4=4 

8. Tbighs . . . . . 1x4=4 

— 106 

II. Trunk. 

9. Pelvic cavity [^roni) ... 5 

)0. Sides (ribs, . . . 36x2 = 72 

11. Back .... 30 

1 2. Breast (wras ) ..... 17 

1 3. Collar-bones (akmJca) ... 2 

14. Shoulder-blades {amaaja) . . 2 

— 128 

III. Neck and Head. 

15. Neck ..... 9 

16. Windpipe (kanihanadi) ... 4 

17. Jaws {hanv) ..... 2 

18. 'leeih (danta) .... 32 

19. Nose {naaa) ..... 3 

20. Palate {tdlu) ..... 2 

21. Cheeks {ganda) .... 2 

22. Eyeballs (akMosa), ... 2 

23. Ears {karna) 2 

24. Temples (iakkha) .... 2 

25. Cranium (^tVoa) .... 

66 

Grand total 300 



88 


TEXT-CRITICAL. THE RECORDS [§35 


^ 35, Gangadhars Recension of SuSrutas Statement 

1. Gangadhar's Recension of Sui^ratas statement on the 
skeleton runs as follows: 

* In the surgical text-book of Su^ruta the number of the bones 
of the human body is given as only three hundred. Of these 
there are one hundred and eight in the extremities ; one hundred 
and twenty-six in the peine cavity, sides, back, collar-bones [akm)^ 
and breast ; and from the neck upwards, sixty-six. In this wise, 
the total of three hundred is made up. Now in each toe of the 
foot there are three bones ; this makes altogether fifteen. Those 
bones which constitute the sole, cluster, and ankle are seven. 
In the heel there is one ; in the leg there are two ; in the knee 
there is one; also in the thigh there is one. Thus there are 
twenty-seven bones in one lower limb. The same count applies 
to the other lower limb, as well as to the two upper limbs. 
This makes up a total of one hundred and eight bones. In the 
pelvic cavity there are five bones ; of these there are two 
in the hips ; and the arms, pubes, and sacrum ai*e constituted 
each of one bone. In one side there are thirty-six bones, and as 
many in the other. In the back there are thirty ; two are in 
what is called the collar-bone ; seventeen in the breast ; eleven 
in the neck ; four in the windpipe ; and two in the jaws. The 
teeth number thirty-two. In the nose there are three bones, 
two in the palate; one each in either cheek, ear, and temple, 
making together six ; and there are six in the cranium. These 
make altogether sixty-six. Thus the grand total of three hundred 
is made up. This is the list of the bones of the skeleton.' 
(Original Text in § 90.) 

2. The list may be shown in tabular form, thus : 


1. Four Extremities. 


1. Phalanges (anguli). 

2. Soles {tala) 5 

3. Clusters {kurca) 1 

4. Ankles (yiUpha) 1 . 

5. Heels {pdrmi) 

6. Legs (Jangha) 

7. Knees (janu) 

8. Thighs {liru) 


15x4= 60 

7 X 4 X 28 

1X4=4 
2x4= 8 
1x4= 4 
1x4=4 


108 
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IJ. Truuk. 

9. Pelvic cavity (Sroni) ... 5 

10. Sides (ribs, parim) . . . 36x2 = 72 

11. Back (prs</ia) .... 30 

12. Breast (was) .... 17 

13. Collar-bone {aksaka) ... 2 

— 126 

JII. Neck and Head. 

14. Neck (gfnijd) 11 

15. Windpipe {kanthanaxIX) ... 4 

16. Jaws (^nw) ..... 2 

17. Teeth {danta), .... 32 

18. Nose (misd) ..... 3 

19. Palate (tdlu) ..... 2 

20. Cheeks (ganda) .... 2 

21. Ears (A:amaj. .... 2 

22. Temples (iaiikha) .... 2 

23. Cranium (Sir as) .... 6 

— 66 

Grand total 300 


3. Coinpiring- the above list with that given in the preceding 
pai*agtiiph, it will be seen at once that it is really an attempt 
made by Gan^j-adhar to restore the genuine text of the statement 
of Su^ruta Moreover, it is made on much the same lines, 
though some of the more importiint defects of the Traditional 
Recension have escaped his attention. Thus he still counts four 
heels, instead of two, and omits the two shoulder-blades ; and con- 
sequently his aggregates for the four extremities and the trunk 
are 108 and 126, instead of the true aggregates 106 and 128. 
He also fails to notice the omission of the two eyeballs; and 
hence, to make up tlie required total 300, he wrongly counts 
eleven neck-bones instead of nine. On the other hand, he 
rightly recognizes the error of the Traditional Recension in respect 
of the true number of the clusters and ankle-bones, and thus 
iUrriveb at the true aggregates seven and twenty-seven, instead 
of ten and thirty. Similarly he recognizes the eri*or with 
respect to the number of the bones of the breast and palate, 
restoring their true numbers seventeen and two, instead of eight 
and one. Further, he recognizes the misreading tidara^ abdo- 
men, for which, however, he substitutes the insufficient reading 
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ak%a (short for akmkd)^ collar-bone.^ On the other hand, his 
failure to realize the omission of the shoulder-blades prevented 
him from recognizing the misreading involved in the phrase 
akmka-samjila (§ 29). 


^ 36. Snsritlas Statement in other Medical Works 

1. It has Wn mentioned in § 26 that the I'l’aditional Recen- 
sion of the statement of Susnita is found in the two medical 
works, Scirlra Padminl and Bhdva Prakdm. 

2. In the Sdrlra Padminl (verses 70 and 71) it runs as 
follows : 

‘In the sequel, the skeleton {kikana) is exjdainedas numbering 
three hundred bones in accordance with the count of the ancient 
Surgical Text-book. There are altogether one hundred and 
twenty bones in the extremities ; one hundred and seventeen 
in the pelvic cavity, sides, abdomen, breast, and back ; and sixty- 
three in the neck and upwards. Counting them, item bv item, 
there are three hundred ; but in respect of their shape, they are 
divisible into five classes.* (Original Text in § ^1) 

3. In the Bhdva Prakdm the statement run< as follows : 

‘ In the Surgical Text-book the number of bones is stated to 
be three hundred. These, as well as their position in the body, 
are as follows ; One hundred and twenty bones are said to be in 
the extremities. In the two sides, hips, breast, back, and abdo- 
men, — in all these, one should know, there are altogether one 
hundred and seventeen. In the neck and upwards there exist 
sixty-three leones/ (Original Text in § 92.) 


C. The System of Vagbhata I 

§ 37. The Statement of Vdghhata I 

1. The system of Vagbhata I regarding the bones of the 
human body is contained in the fifth chapter of the Anatomical 
Section {Sfmra Sfhdna) of his Summary, and runs as follows; 

* Possibly suggested to him by Chandrata's revised text ; see below, 
§ 40 . 
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‘ In the body there are three hundred and sixty bones. Of 
these there are one hundred and forty in the extremities ; one 
hundred and twenty in the trunk, and one hundred in the head. 
That is to say, in each lower limb there are five nails ; three 
bones in each toe, aggregating fifteen ; five long bones with one 
bone to support them ; two bones each in the cluster, ankle, and 
leg ; and one bone each in the heel, knee, and thigh. All these, 
nails and bones, exist also in the upper limbs exactly as in 
the lower. There are twenty-four ribs, and just as many sockets 
and tubercles. There are thirty bones in the back, eight in the 
breast, one each in the pubes and sacrum ; two in the two hips, 
and as many severally in the collar-bones, shoulder-peaks {amsa)^ 
and shoulder-blades, as well as in the windpipe {jatru) and 
palate jointly ; thirteen in the neck ; four in the windpipe 
{kanthanddl) ; and two in the jaws. There are thirty-two teeth, 
and as many sockets. There are three bones in the nose, and 
six in the cranium.’ 

2. The total 360, detailed in the above statement, works out 
as shown in the subjoined Table : 

I. Four Extremities. 


1. Nails {vmkha) 

2. Phalanges {anguli) 

3. Long bones {^aldkd) . 

4. Bases {jp7*atibandhaka) 

5. C luster 8 (kiirca) 

6* Ankle-bones {gulpha) . 

7. Legs {jungha) 

8. Heels (parsat) . 

9. Knee (jd^iu) 

10. Thigh (uru) 


II. Trunk. 

11. Ribs (pariva^a) 24 
Sockets (sthdlaka) 24 
Tubercles {ar6wdrt) 24 

12. Back {prstha) . 

13. Breast {uras) 

1 4. Pubes (bhaga) . 

15. Sacrum {trika) . 

IG. Hips (nitamba) . 

1 7. Collar-bones {aksaka), 

1 8. Shoulder-peaks {amsa) 

19. Shoulder-blades (amsa-phalaka) 



5 X 4 = 20 
3 X 5 X 4 = 60 
5x4 = 20 
1X4= 4 
2 X 4= 8 
2x4= 8 
2x4= 8 
1x4= 4 
1X4=4 
1 X 4= 4 

— 140 


72 

30 

8 

1 

1 

2 

2 

2 

2 

— 120 
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III. Head [and Neck]. 


20. Cheeks {gan^a) .... 2 

21. Ears {karnci) .... 2 

22. Temples (sankha) ... 2 

23. Windpipe (jatru) ... 1 

24. Palate (tdlu) .... 1 

25. Neck (grtvd) . . . • . 13 

26. Windpipe (kantkanadl) . . 4 

27. Jaw-attachments (Jianu-bandhana) 2 

28. Teeth ... 32 

29. Sockets (ulukhalo) ... 32 

30. Nose (ndsd) .... 3 

31. Cranium {4iras) .... 6 

~ 100 

Grand total 360 


§ 38, Criticism of the Statement of Vdghhata I 

1. A comparison of the statement of Vag^bhate I with the 
Traditional Recensions of the statements of Chamka and Su4ruta 
shows plainly that the former is a combination of the two latter. 
The list of Su^ruta contains 300 bones ; that of Charaka 360. 
Va^bhata I adopts the list of Susruta, and enlarges it by 
adopting from the list of Charaka such items as appear to be 
omitted by Susruta. He does not explain his reason for pro* 
ceeding in this manner ; but it may be surmised to have been 
something of this kind. It has been pointed out in § 30 that 
the traditional list of Susruta is incomplete in respect of the 
shoulder-blades. The omission is too conspicuous to be easily 
overlooked ; and it would seem that Vagbhata I had recognized 
it, and that he was thus caused to mistrust the exhaustiveness 
of Susruta’s list of 300 bones, especially as he knew that the 
list of Charaka included no less than 360 bones. Noticing that 
the list of Charaka contained several items which were absent 
from that of Susruta, he concluded that the number 360 was 
the true total of the bones of the skeleton, and that this number 
might be secured by inserting, from the list of Charaka into 
that of Susruta, all the apparently missing items. Of course, 
such a proceeding is altogether superficial and theoretical, and 
proves a total want of experimental knowledge of the composi- 
tion of the skeleton ; for, in reality (as will be shown in the 
Third Section, see the Table in § 46), both systems, of Susruta as 
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well as Charaka, are, from their respective points of view, exhaus- 
tive. The procedure, here imputed to Vagbhato I, may seem 
strange ; but the evidence for it, set out in the sequel, is very strong. 
2. The case may be illustrated by the subjoined Table : 




•I. 

Vagbhata 

II. 

III. 

IV. 



Su^ruta 

§27 

Charaka 

§4 

Adopted 

from 




Charaka 

1. 

Nails . 

20 



20 

20 

2. 

Phalanges 

60 

60 

60 


3. 

Long bones . 

20 

20 

20 


4. 

Bases {sthdna) 

4 

4 

4 


5. 

Clusters {^irca) . 

8 

8 

— 


6. 

Ankle - bones and 






wrist-bones 

8 

8 

6 


7. 

Legs and forearms 

8 

8 

8 


8. 

Heels . 

4 

4 

2 


9. 

Knees and elbows . 

4 

4 

4 


10. 

Thighs and arms . 

4 

4 

4 


11. 

Kilw, sockets, &c. . 

72 

72 

72 


12. 

Back . 

30 

30 

45 


13. 

Breast . 

8 

8 

14 


14. 

Pubes . 

1 

1 

1 


t5a. Saorum 

1 

1 

— 


166. 

Anus . 

— 

1 ' 

— 


16. 

Hips . 

2 

2 1 

2 


17. 

Collar-bones . 

2 

2 

' 2 


18 

Shoulder-peaks 

2 

— 

2 

2 

19. 

Shoulder-blades . 

2 

— 

2 

2 

20. 

Cheeks 

2 

2 

O' 


21a. Ears . 

2 

2 

— 


216. 

Eyes . 

— 

— 

— 


22. 

Temples 

2 

2 

2 


23. 

Windpipe (jatru) . 

1 

— 

1 

1 

24. 

Palate . 

1 

1 

2 


25. 

Neck (grlvd). 

13 

9 

15 


26. 

Windpipe {kan(Jui). 

4 

4 

— 


27. 

Jaws . 

2 

2 

3 ' 


^8. 

Teeth . 

32 

32 

32 


29. 

Sockets of Teeth . 

32 

— 

32 

32 

30. 

Nose . 

3 

3 

1 ' 

31. 

Cranium 

6 

6 

4 



Totals . 

360 

300 

360 

57 


^ To Vagbhata’s Nos. 20, 27, 30, aggregating 7, correspond 
Charaka's Nos. 26, 27, 28 (§4), aggregating 4. 
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8. The following points may be observed. In the fimt place, 
the list of Vagbhata contains every item of the SuSi-utiyan 
Traditional Recension (§ 27). To these it adds Nos. 1, 18, 19, 
23, 29 from the list of Charaka (§ 4), aggregating 57. This 
aggregate is short of the required sixty by three. From 
Nos. 15 h and 25, in column II, it appears that Vagbhato I 
obtained the required three by adding four to No. 26 and 
deducting No. 15 ^ j that is to say, he counted thirteen neck- 
bones, instead of nine, and omitted the anal bone as a separate 
item. The reason for his adopting this, apparently, very 
arbitrary proceeding can only be conjectured. The following 
however suggests itself. It is significant that Vagbhate’s 
No. 25 numbers thirteen, the exact sum of Su^ruta’s Nos. 25 
and 26. Both these two items constitute the same part of the 
body : in Sanskrit, both (ffiva and kantha denote the neck, the 
former referring more especially to the posterior, the latter to 
the anterior portion. This being so, Vagbhata placed to the 
credit of No. 25 the aggregate amount thirteen, which Su^mta 
had divided between Nos. 25 and 26. But as he thus obtained 
one bone in excess (i. e. four instead of three) he saved one bone 
by counting the two bones in Nos. 15 a and 15 6 as constituting 
a single bone. He could do this all the more readily as be could 
not help observing that in the system of Charaka (as will be 
shown in § 60) the sacrum and coccyx (or anal bone) constitute 
but a single bone, which that system includes among its forty-five 
bones of the vertebral column. 

4. The explanation of Vagbhata’s procedure, here suggested, 
of course, involves the assumption of his failing to note that he 
counted the four bones of No. 26 (i. e. the windpipe) twice 
over ; that is, once sepai-atcly, in No. 26, and again as included 
in the thirteen bones of No. 25. But this is, by no means, the 
only instance of such inattention on the pai’t of VSgbhate I, We 
have another conspicuous example in his Nos. 4 and 5, where be 
also counts the same bones twice over, once in No. 4 as bases 
{sthdm) and again in No. 5 as clusters {kfirca)^ these l>cmg the 
Charakiyan and Susrutiyan terms respectively for the same 
organ (see § 49). There is a third instance in Vagbhste s 
Nos. 23 and 26, where ho counts the windpipe twice over ; 
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once in No. 28 under the Charakiyan term jaim^ and again in 
No. 26, under the Su^rutiyan term kan\handdl. In fiact, if the 
explann.tion, suggested above, is correct, Vagbhata I actually 
counts the windpipe thrice over, in Nos. 23, 25, and 26. 

5. The inconsistencies, or incongruities, mentioned above are 
not the only ones of the list of Vagbhata I. There are others, 
afiecting his Nos. 5, 6, and 8. In No. 5, he counts eight 
clustem [k^rca)^ that is, two in either band and foot. But in 
the same fifth chapter of his Anatomical Section {^drlra Sthdiia) 
he says that there are altogether only six clusters, of which, 
moreover, two are in the neck {grlvd) and penis {medhra)^ leaving 
only four for the hands and feet (Original Text in § 96, cl. 5), 
According to his own statement, therefore, there is only one 
cluster in either hand and foot. Again in No. 6, Vagbha^ I 
counts eight bones in the ankles, that is to say, according to the 
homological principle of his list, four ankle-bones (gtilpJia) in the 
feet, and four wrist-bones {manibhanda) in the hands. But in 
the seventh chapter of his Anatomical Section, treating of the 
* vital t^j)6ts {carman), he counts only two ankle-bones and 
two ^rist-bones (Original Text in §96, cl. 6). Again in No. 8, 
Vagbha^ 1 counts four heels ; that is to say, one in each of the 
four Hinte ; and thus commits the incongruity of ascribing 
a heel to either hand. 

6. There is another incongruity in VagbhaWs No. 27, he 
counts two hanu-bandhana^ or jaw-attachments. Susruta counts 
two hanu^ or jaws, and Charaka counts two hanumula^bandhana, 
or attachments at the base of tbe (lower) jaw. Both are con- 
sistent views ; for, as will be explained in § 65, in the system of 
Susruta the two hant^ signify the two maxillary bones (superior 
and inferior), while in the system of Charaka the two handhana 
signify the two rami of the inferior maxillary. Vagbha*te I, 
noticing the terminological difference, but not understanding its 
reason, sought to compromise it by adopting the contracted 
term hanu-hmidhana^ or jaw-attachment, and treating it as 
a synonym of the simple term hanu^ jaw ; the two jaws being, 
in his view, as it were two attachments to the face. 

7. There is a ftirther inconsistency in Vagbhata’s omitting to 
count the two eyeballs {ahikosa) in his number-list, while he 
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mentions them in his class-list of the very same bones (Qriginal 
Text in § 93) which he adopts from SiiiSruta. He also adopts 
from SuiSruta the description of the outer cover, or shell, of, the 
eyeball as made of bone {§ 30, Original Text in § 96, cl, 2). 'The 
fact is interesting, because it shows that the text of the Com- 
pendium of Siisruta, on which Vagbhata I based his anatomical 
theories, was already in his time in a corrupt state. It is not 
probable that if Vfigbhate I had found the eyeballs included 
among the bones in the number-list of Susruta, he would 
have omitted them from his own number-list, while it is quite 
credible, considering his other inconsistencies, that he should 
not have recognized their wrongful omission from the list of 
Susruta. 

8. The inconsistencies and incongruities as exposed above 
clearly prove that Vagbhahi I possessed no experimental know- 
ledge of the skeleton, but that he constructed his list of its bones 
theoretically from the information provided in the Compendia 
of Chaiaka and Susruta — which compendia, as we shall see in 
the following paragraph, he cannot have jx)ssessed in theii* 
original and genuine form, and which, from want of anatomical 
knowledge, he was unfitted to use critically. 

§ 39. Relation of Vdghhatals List to the Traditional 
List of Charaka and Susruta 

A comj)arison of the list of Vagi hata I with the traditional 
lists of Charaka and Susruta, as exhibited in the Table in the 
preceding paragraph, brings out the following points : 

1. The principle on which the list of Vagbhate I is constructed 
is to take the list of Susruta as its basis, and add to it such items 
of the list of Charaka as do not occur in it. 

2. The list of Susruta which forms the basis of the list of 
Vagbhata is, in every point, identical with the traditional lii^ 
of Susruta as it at present exists (§ 27). This is proved by the 
fiact that the list of Vagbhate shows every one of the inconsis- 
tencies which have been exposed in §§ 30-8 as existing in the 
Traditional Recension of Su^ruta’s list. That is to say : (a) both 
reckon the aggregate of Nos. 3-5 (§ 87, or Nos. 2-4 in § 27) as 
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ten, rea^ltingf in the aggregate forty for the four extremities; 
(i) in order to make up that agg^regate ten, both count eight 
clusters, and four ankle-bones and four wrist-bones; also they 
count fpur bases in addition to. the four clusters ; (e?) both count 
jfour heels ; (d) both omit the two shoulder-blades ^ and the two 
eyeballs; (e) both count wrongly eight bones and one bone in 
Noe. 13 and 24 respectively. 

8. The list of Vsgbhate I is indebted to the list of Charaka in 
two ways : (a) in order to raise the grand total from 300 to 360, 
the former adopts Nos. 1, 18, 19, 23, 29 from the latter ; and 
(6) in-order to obtain the aggregate ten for Nos. 3~6, it similarly 
adopts No. 4, bases (§ 31). 

4, The list of Charaka on which Vagbhata I has drawn for 
his additions, is identical with the Traditional Recension of it 
as we have it in the manuscripts of the present day (§ 4). This 
is proved by the fact that both lists possess No. 18, shoulders, 
and No. 19, shoulder-blades. It has been shown in § 6 that the 
repetition of amm, shoulder, by the side of aima’^phalaka^ shoulder- 
blade, is an ancient corruption of the traditional text of the list 
oF Charaka. Seeing that Vagbhata I adopts the error into his 
own list, it is evident that he read the list of Charaka, as we 
still hav^ ii, in the traditional text of our own day. The 
procedure of Vagbhate I, however, explains a peculiarity of his 
system. The shoulder-ghdle contains only two separate bones, 
the collar-bone {akmka. No. 17) and the shoulder-blade {amsa- 
phalaka^ No. 19), see § 56, cl. 2. Finding, in his text of Charaka, 
the apparent mention of amm as a third bone, and not suspecting 
an error, he appeai-s to have explained it by taking aima to refer 
to the so-called ‘ shoulder- peak ' {amsa-kuta)^ or the acromion 
process (§ 55, cl. 5). In this explanation he would probably 
have felt himself justified by the practice, observed by Charaka 
and Su^ruta, of occasionally counting ‘processes’ of bones as 
separate bones (§ 44, cl. 1); but in doing so, he failed to notice 
that with those two writers amsa^ in its technical sense, is 
a synonym of akmka and denotes the collar-bone, while, when 
used in a loose way, it indicates the shoulder generally (§ 55, cl. 4). 

^ The two shoulder-blades, it is true, appear in the list of Vftgbhata I, 
but they have been adopted into it from the list of Charaka. 

H 
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VSgbhata I*s ill-conceived interpretation of the term ani9a led to 
another unfortunate result, inasmuch as it appears to have 
served as the basis of the deSnition of amsa^ which is given in the 
Amarako^a^ the famous Vocabulary of Amarasiihba, and which, 
in its tuiTi, led to the misinterpretation of the tem ja^ru ; see 
§ 62, cl. 8. 

§ 40. The Relative Date of the Three Lists 

1. We are now in a position to draw certain conclusions 
regarding the approximate dates of the traditional lists of 
Charaka and Snsruta in relation to the list of Vfigbhate I. 

2. It has been shown in the preceding paragraph that the list 
of the bones of the human body as constructed by Vagbhata I is 
substantially identical with the lists of Charaka and Su4ruta as 
we possess them in the manuscripts of the present day. More- 
over, at least three corruptions of the latter two lists, viz, the 
repetition of amm, shoulder, in the list of Charaka (§ 6), and 
the omission of the shoulder-blades and the eyeballs in the list 
of Snsruta (§ 30), must have existed in their texts already in the 
time of Vagbhate I ; for, as explained in the two preceding 
paragraphs the construction of his list presupposes them. 
Accordingly both lists, in their traditionally corrupted form, 
must be anterior to the date of Vagbhata I whatever the latter 
may be. On the other hand, it has been shown (pp. 76, 79, 85), 
regarding the omission of the shorJder-blades and eyeballs, and 
the count of seventeen bones in the neck, that the Non-medical 
Version of Atreya’s system }>resuppoBes the knowledge of 
a recension of Susruta's text which was more correct, and 
therefore presumably older than the corrupt traditional text. 
Similarly the Non-medical Version which ignores the erroneous 
repetition of amsa^ shoulder (§§ 6, 16, 17), presupposes the 
knowledge of an older and more correct recension of the te^t 
of Charaka. Accordingly at the time when the Non-medical 
Version was composed, both the lists of Charaka and Suiruta 
must have existed in the earlier uncorrupted form, and the 
corrupt recension, traditionally handed down, must have come 
into existence at a later date : that is to say, between the date 
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of the Law-book of Yfijnavalkya, which contains the Non-medical 
Version, and the date of the construction of the list of Vilgbha^ I. 
As the date of the Law-book is about 350 a.d. (§ 14), the origin 
of the two traditional recensions cannot be placed earlier than 
the fourth centuiy a.d. 

8. The question suggests itself whether VSgbhate I himself 
might not be the author of the Traditional Recension of the 
statement of Susruta on the bones of the human body. The 
evidence is not sufficient to return a decided answer; but 
whatever evidence there is seems certainly to point in that 
direction. The statement of Susruta (§ 27) gives the aggregate 
of the bones contained in Nos. 2, 3, 4 of his list, but does not 
detail the number of bones of each item : sole (^ala)^ cluster 
(Jturca)f and ankle (ffulpha). Whoever fixed the details so as to 
make the sole (fala) to include not only the five long bones 
but also the base (%thdna)^ must have been led to do so 
by noticing that the list of Charaka mentions the base {Hhdna)^ 
while the list of Su^rata does not name it. He concluded, 
thei^fore, that Susruta s term sole {tala) must cover both the 
long bones {(aldkd) as well as the base {Bthdm), In other words, 
whoever fixed the details proceeded on the principle of adding 
to th(; lis£ ol Sui^rnta such items from the list of Charaka as did 
not apj>ear to be contained in it explicitly. This, as has been 
shown in § 39, is precisely the principle on which Vagbhate I 
worked in constructing his own list. It seems probable, therefore, 
that it was Vagbhate I who for the purpose of preparing his 
own list, constructed the Traditional Recension of the list of 
Susruta. 

4. It is a well-known fact that the text of Susruta’ s Compen- 
dium, after a time, fell into some disorder, which necessitated 
revision or reconstruction. Several such revisions, or reconstruc- 
tions, must have been undertaken at different times. The first 
reconstruction may have been that to which we owe the addition 
of the Supplementary Section ( Uttara Tantra). This is traditionally 
ascribed to NagSrjuna, in the second centuiy a.d. (§ 2). Seeing 
that the traditional text of neither Charaka nor Susruta existed 
about 350 a.d., the approximate date of the Law-book of 
Ysjnavalkya, it follows that Nagarjuna, if he made any recon- 
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stniction of the text of Susruta’s Compendium, can at all e>’enta 
not be credited with the particular reconstmction of Su^ruta s 
statement on the skeleton. Another revision was made by 
Chandra^i, the son of Tisate. He states this fact himself at 
the end of his revised text, which he calls a j)dtha-Suddhi or 
‘Emendation of the Text’. We h^ve a copy of this revised 
text in the unique manuscript of the India Office Library^ 
No. 1842 (Cat. No. 2646), described on pp. 927, 928 of the 
catalogue. So far as a cursory examination permits one to 
judge, it does occasionally, though not very materially, differ 
from the Traditional Recension of the Compendium. But in 
the statement on the skeleton there occurs a notewoilhy varia 
lectio. Instead of the erroneous reading udara^ abdomen, of the 
traditional text (§ 29), Chandrate’s text has akm^ collar-bone.^ 
This circumstance — so far as it goes — makes against the 
hypothesis that Chandrate was the author of the Traditional 
Recension. But there are two stronger objections to it in 
ChandraWs late date and comjmrative obscurity. The date of 
Chandra^ is not known; but it cannot well be earlier than the 
ninth or tenth century, because in his Commentary on the 
Cikitsd^ialikd^ of his father Tisata he quotes from the complex 
ment of Charaka’s Compendium, which was made by Dndhalala; 
and the date of the latter must be in the eighth or ninth 
century (§ 2, cl. 9). He does not quote Bhoja*^, while both Chakra- 
panidatta and GayadSaa quote him, but do not quote each other. 
Hence it appears probable that the last- mentioned two authors 
were near contemporaries who were preceded by Bhoja W'ho 
himself was preceded })y Chandrata. As the date of Chakiapani- 
datta is about 1060 A.D., the date of Chandrata may be referred 
to about 1000 A.D. As to the point of obscurity, so much may 
be taken as certain, that whoever was the author of the Traditional 

' Also adopted by Gangadbar(§ 35); possibly from Chandrata. 

* See Professor Jolly's article in the Journal^ German OrienMl 
Society^ vol. lx, pp 4 1 3 ff. 

* Once however, Bodleian MS. (Fraser No. 21, Cat. No. 852), fob 
96t, he quotes Bhoja the elder (vrddha Bhoja). The earliest mention 
of Chandrata, known to me, occurs in S^rlkanthadatta’s commentary 
on the Siddhayoga ( Poona ed., p. 552). The date of S'rlkan^ha, a pupil 
of Vijaya Rakshita, is about 1260 A.D. 
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Recension must have been a person of great reputation; for 
otherwise it is inconceivable how his recension should have 
obtained such paramount authority as to supersede every other 
recension, and to be the only one found in all existing manu- 
scripts, and exclusively commented on in all known com- 
mentaries.^ Chandrata certainly cannot be said to have held 
such a position. The only ancient medical author who by the 
uniform tiadition of India holds a place equal to that of Charaka 
and Susruta is Vagbhata I. He is the third in the traditional 
triad of great representatives of Indian medicine : Charaka, 
SuiSruta, Vagbhate.^ It has been shown (§§ 38, 39) that the 
principle on which the Traditional Recension of the statement 
of Susruta is made is certainly one on which Viigbha^ I worked 
in constructing his own statement. The conclusion therefore 
seems unavoidable that it was Vagbhate I who is the author of 
that Traditional Recension. The fact that the older recensions 
still existed in the fourth century A.n., at the date of the 
L iw-book of Yujnavalkya, and the consideration that a snflBcient 
inteiwal must be conceded for the text to have fallen into such 
a state of corruption as to necessitate a thorough revision, or 
reconstruction, will accord with the early seventh century a.d. 
as the dati^ of Vagbhata I, already suggested by other considera- 
tions (see § 2). It should, however, be distinctly understood 
that these conclusions regarding the date and authorship of 
Vagoha^ I are not put forward as established facts. They are, 
for the present, no more than historical speculations, or rather 
a working hypothesis, based on more or less conclusive evidence. 

Note. — Whatever may be thought of the suggested authorship 
of the traditional text of Susruta, there is distinct evidence of 
the text of Susruta’s Compendium having been liable to be 
affected by the theories of Vagbhate I. For example, according 
to SuiSruta’s doctrine, in the Anatomical Section (Sdnra Sikd?ia), 

m 

’ This remark refers particularly to the Traditional Recension of 
the statement on the skeleton, which is the only one known to, and 
commented on by Gayadasa and Dallana. They give no indication of 
being aware of the existence of any other recension of that particular 
passage. 

* See Professor Jolly^s Indian Medicine^ § 9. See also p. 10 for 
the testimony of the Chinese pilgrim Itsing. 
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chapter v, clause 83 (Original Text in § 94, cl. 1), there are 
altogether 500 muscles in the human body. Of these 500 
muscles, 400 go to the four extremities, while there are 66 in the 
trunk and 34 in the neck and head. This is the traditional 
leading of that doctrine, as printed by Jivananda, p. 834, and 
supported by existing manuscripts. Dallana, in his Commentary 
(Jiv. ed., p. 578), accepts that reading, but expressly states that 
GayadSsas Commentary followed a different reading, which 
allotted 60 muscles to the trunk and 40 to the neck and 
head ; and he adds that this distribution of the muscles is also 
taught by Vagbhata I. Dallana’s statement is verified by the 
Cambridge MS. of Gayadasa’s Commentary,^ and the printed 
text of VagbhaWs Summary (Astan^a Samgraha), vol. i, p. 225, 
line 21. 

^ 41 . The (hngin of the Traditional Recension 

1. The homological character of the skeletal structure is too 
conspicuous in the four extremities to have escaped the notice 
of Atreya-Charaka. But that he did not fully realize it, is 
shown, inter alia, by his treatment of the cranial bones, as com- 
pared with that of Susruta (see §§ 28, 63). It was the latter 
who first recognized that the homological principle dominated 
the whole structure, and who explicitly used it as the basis of 
his classificatory list of the bones. This is shown, e. g., by 
his distribution of the ribs into two sets of 36 bones each (§ 27), 
and by his hemisection of the vertebral column and of the 
frontal and other bones of the head (§§ 44, 59, 63). In one 
point, however, viz. the ascription of three bones to each digit 
(p. 73), Sui^ruta pressed the homological principle too far ; see § 47. 
Vugbhate I adopted that principle from Susruta, but pressed it 
one point farther, extending it, still more erroneously (at least, in 
the sense in whieh he applied it) to the heels, of which he 
counted four, ascribing heels to the two hands as well as to the 
two feet. 

* Unfortunately the clause referring to the muscles is very badly 
mutilated in the MS., but sufficient of it still remains to confirm 
Dallana’s statement. See my Article on the Gommmtaries on Svirv/ta, 
in the Journal of the Royal Asiatic Society for 1906. 
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2. It is Vagbhate’s extended application of the homological 
principle which explains the origin of the Traditional Recension 
of Su^ruta’s list of the bones. That list (§ 27) states only the 
aggregate of the three items (Nos. 2, 3, 4), sole (lala)^ cluster 
(iUrca), ankle {gulpha). In order to determine the details of this 
aggregate, Vggbhafa I consulted the list of Charaka. Here 
(§ 4) he found the three items, No. 5, long bones (ialdkd\ No. 6, 
base {ithdna\ No. 8^ ankle {gulpha). Failing to notice that the 
bases of Charaka were equivalent to the clusters of Su^ruta, 
he concluded that Susruta’s sole {tala) must include the long 
bones {ialdkd) as well as the bases {nthdua) of Charaka’s list ; 
and he thus set up four items : long bones, base, cluster, ankle, 
as identical with Su^ruta's three items : sole, cluster, ankle. 
Further, noticing that the list of Charaka counted four ankle- 
l)ones in the two feet (No. 8 in § 4), he allotted two bones to 
Su4ruta*8 ankle, and similarly two bones, to his cluster, forgetting 
that Su^ruta himself had elsewhere allotted only one bone to 
either, the cluster and the ankle.' Such would seem to have 
l)een the consideration on which Vagbhata I arrived at the 
details of his own four (or Susruta’s three) items ; as thus ; 


. ( long bones, 5 bones 

t l>ase, 1 bone 

cluster, 2 bones 

ankle, 2 bones 


aggregate 10 bones. 


Next, on the principle of homology, he multiplied this 
aggregate by four, obtaining forty as the grand aggregate of 
the bones of his four items in the four extremities. By a furiher, 
but erroneous, application of the same principle to Su^ruta’s 
No. 5, heel {pdrmi\ he obtained his four heels ; and the correct 
application of it to Su^ruta's Nos. 6, 7, 8 (§ 27) gave him another 
set of sixteen bones. Totalling the sums so far obtained (i.e. 
40 + 4 + 16 = 60), and adding the sixty phalanges (No. 1 in § 27), 
^Vagbhate arrived at the grand total of one hundred and twenty 
for the bones of the four extremities. 

8. Let us remember that the list of Susruta in its original 


^ The fact that Susruta looked upon the ankles of 'the foot as 
constituting but one bone, is illustrated by the term valaya^ anklet, 
which he applies to them. The valaya is a heavy bangle worn on the 
foot ; see Fig. 2 illustrating § 30: 
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form counted seventeen bones in the breast and two iw the 
palate (§ 33). The numbei's in that list must have been as 
below : 

Trunk. I ^’eck and Head. 

9. Pelvis . . 5 bones 14. Neck . . 9 bones 

10. Sides . . 72 „ 15, 16. Windpipe, jaw 6 „ 

11. Back . 30 „ 17. Teeth . . 32 „ 

12. Breast . . 17 „ 18,19. Nose, palate . 5 „ 

13. Collar-bones . 2 ,, 20-3. (9ieeks, &c. . 12 ,, 

Total 126 „ I Total 64 „ 

According'ly Snsruta’s list would have contained the following 
totals : 

Four Extremities (as calculated by Vagbhuta I) 1 20 

Trunk 126 

Neck and Head ...... 64 

(Iraiid total 310 

This grand total having ten bones in excess of the required 
300, it became necessary for Vagbhata I to make a corresponding 
reduction somewhere. He determined to make it in the bones 
of the breast and palate, reducing their numbers from seventeen 
and two (= 19) to eight and one (=9) respectively — an opera- 
tion which gave him just the required ten (19 — 9). It may be 
asked what made him select for reduction just those two items, 
the breast and palate. The answer to this question can only be 
conjectured ; but what may be said on the subject will be found 
explained in the Third Section (§§ 57 and 67). Of course the 
process here suggested by which the Traditional Recension of 
Susruta’s statement on the skeleton was constructed is purely 
speculative ; it may or may not have so happened ; but to myself 
it appears to possess much probability. 

D. The System of the Vedas ‘ 

^ 42 . The Statements in the ^atapatha Brdhmana 

1. It may be useful to present in their entirety those passages 
from the ^atapatha Brdhnam to which 1 have briefly referred in 
some of the preceding paragraphs. The}^ occur in the tenth and 
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twelfth sections {kdnda) of that work, in the course of describings 
the erection of the fire-altai*. In the building of it, 360 bricks 
were used together with the chanting of hymns consisting of 
a varying number of verses. With these bricks and hymns the 
body and certain of its parts are compared in a mystical way. 

2. Total Number of Bonee, In the tenth section {kdnda)^ fifth 
chapter {adhydyd)^ fourth paragmph {hrdhmana)^ and twelfth 
clause the total number of the bones of the human Ixxiy is 
compared to the 360 bricks of the fire-altars, as follows^ : 

‘But indeed that fire-altar also is the body — the bones are 
the enclosing stones, and there are 360 of these, because there 
are three hundred and sixty bones in man ; the marrow-parts 
are the yajumaii bricks, for there are three hundred and sixty 
of these, and three hundred and sixty parts of marrow in man.’ 
(Vol. iv, p. 387 ; Original Text in § 99, cl. 1.) 

Again in Section XII, 3, 2, clauses 3 and 4 : 

‘There are three hundred and sixty nights in the year and 
three hundred and sixty bones in man ; and these (two) now are 
one auil the ; — there are three hundred and sixty days 

in the year, and three hundred and sixty parts of marrow in 
mari; and these (two) now are one and the same. And there 
are seven hundred and twenty days and nights in the year, and 
seven hundred and twenty bones and parts of marrow in man, 
and these (two) now are one and the same.’ (Vol. v, p. 169; 
Original Text in § 99. cl. 1.) 

3. Bodies compared to Hymnn, The number of bones in certain 
parts of the body are compared to certain hymns in Section XII, 
2, 4, clauses 9-14, as follows (Original Text in 599, cl. 3) : 

‘(9) The three- versed hymn-form {irhri^ is the head (yiras\ 
whence that (head) is threefold— skin, bone, and brain, f 10) The 
fifteen- versed hymn-form (pancadam) is the neck-bones \grivdh ) ; 
for fourteen of these are the transverse processes {karUkara ) ; and 
their strength {yirya) is the fifteenth ; hence by means of them, 
though small, man can bear a heavy load. Therefore the 
nfteen-versed hymn is the neck-bones. (11) The seventeen- 
versed hymn-form {mpfadaHa) is the breast {urae ) ; for there are 
eight costal cartilages {jafru) on the »me side, and eight on the 
other, and the breast-bone {nras^ sternum) is the seventeenth. 

^ The translations are taken from, or based on, Professor Eggeling^s 
Translation in the Sacred Books of ike Easty vols. iv and v. 
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Therefore the seventeen-vereed hymn is the breast* (12) The 
twenty-one- versed hymn-form {ekavimSa) is the abdominiu portion 
{udara) of the spine. For within the abdomen there are twenty 
transverse processes (kuntdpd)^ and the abdominal portion of the 
spine is the twenty -first. Therefore the twenty-one- versed hymn 
is the abdominal portion of the spine. (13) The thrice-nine- 
versed (or 27-versed) hymn-form {trinava) is the two sides 
(pdrha), Tliere are thirteen ribs (parh) on the one side, and 
thirteen on the other ; and the two sides make up the thrice-ninth 
(or 27th). Therefore the thrice-ninth hymn is the two sides. 
(14) The thirty -three-versed hymn-form {trayaitniidd) is the 
thoracic poition {anukd) of the spine ; for there are thirty-two 
transverse processes {karukara) in it, and the thoracic portion of 
the spine is the thirty-third. Therefore, the thirty-three- versed 
hymn is the thoracic portion of the spine.* (Vol. v, pp. 168-5.) 

4. Positim of Costal Cartilages, The position of the costal 
cartilages is described in Section VIII, 6, 2, clauses 7 and 10, 
as follows: 

‘(1) The tristubh (metres) are the breast-bone (aras): he 
(i.e. the sacrificer) places them on the range of the two retaksic 
(bricks), for the retahslc (bricks) are the back-bones {pT^\i\ and 
the back-bones lie over against the breast-bone. (10) The brihall 
(metres) are the ribs (parsu) ; the kahihh (metres) are the thoracic 
vertebrae {klkam). The hrihatl he places between the 
(metres) and kakubk (metres), whence these ribs (parSu) are 
fastened, at either end, to the thoracic vertebrae (kikasa) at the 
back and (interiorly) to the costal cartilages (Jatru) in front.' 
(Vol. iv, p. 114; Original Text in § 99, cl. 4.) 

5. Bate of Satajjatka Brdhmana^ and its Relation to Charaka 
and Susrut^. The traditional author of the ^atapatha Brdhmana 
is Yajnavalkya, who is said to have flourished at the court 
of Janaka, the famous king of Videha, and contemporary of 
Ajata&ti*u, king of KaiSi (Benares). The latter, the celebrated 
ruler of Magadha and KasI, was a contemporary of Buddha. 
His accession took place approximately in 491 b.c. Accordingly 
Ysjnavalkya may be dated about 500 B.c.^ The anatomical 

^ On the dates see Weberis History of Indian Literatwre (3rd 
English ed.), pp. 116 ff.; Prof. Eggeling's Translation of the SdtapcUha 
Brdhmana in vol. xii of the Sacr^ Books of the East^ Introd., 
pp. XXXV ff. ; Prof. Rhys Davids’ Buddhist India, pp. 12-16; 
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comparisons, quoted above, show that in his time both the 
medical schools of Atreya and Su^ruta were in existence, and 
that he possessed some knowledge of their respective theories 
on the skeleton. For he derived from Su^mta the allotment 
of seventeen bones to the breast (§§ 88, 84), Atreya-Charafca 
counting only fourteen (§ 4) ; while he got the total of 860 
bones of the skeleton from Atreya, Susruta having only 300. 
In his choice of particulars from the two systems, of course, 
he was guided by the requirements of his mystic treatment 
of the fire-altar. As to Suiruta's surgical text-book, it may be 
noted that Ylgnavalkya was a native of Eastern India, and that 
Indian surgical science, in all probability, took its origin in that 
jiart of India (§ 2, cl. 8). 

6. Acquaintance with Smruta. Yajnavalkya^s acquaintance 
with the system of Susruta is further shown by the curious 
circumstance that he counts 860 marrow-parts, that is, as 
many as there are bones. Clearly, he believed that every 
bone contained a * marrow-part ’. This belief is closely 
related to husruta’s doctrine, which also ascril>es what may 
1x5 called a ^marrow-part’ to every bone. Charaka has left 
no ftat^ment on the subject, but Susruta, in the Introduc- 
toiy Section (Sutra Sihdna) of his text-book (ch. xiv, verse 6, 
Jiv, ed., p. 48; Original Text in § 99, cl. 2), teaches that 'from 
fat (?neciac) originates bone, and from the latter marrow (majjd) \ 
In the Anatomical Section (^nra Sthdria, ch. iv, cl. 9, Jiv., 
p. 319 ; Original Text in § 99, cl. 2), he further states that ‘ fat 
(medas) occurs in the abdomen, and in both the small and 
large bones of all beings’; and, ibid,^ cl. 10, he explains that 
‘ the fat which is found in the interior cavity of the large bones 
is called marrow (majjan), while that which is found in all 
other bones is called bloody (sa^rakta, or red) fat ; farther the 
grease (sneha) which attaches to clean flesh (of the abdomen) 
Is known as suet (vasd)^ while in all other conditions fat (medas) 
is simply denoted grease (meha)'. In the view of Susruta, 
therefore, all bones contain the same fiitty tissue (medas ) : only 
it is red in the small bones, and yellow in the large ones, the 

Mr. V. Smith's Early History of India, pp. 26 ff. ; Messrs. Hoernle and 
Stark's History of India, p. 21. 
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latter kind being distinguished as marrow {majjan). The author 
of the Satapatha Brd/mana only differs in employing the term 
majjan in the sense in which Su^ruta uses the term meda%} 

7. Confused Counting in the Satapatha Brdhmana. In the 
enumeration of the bones of the trunk, the author of the 
Satapatha Brdhmana^ not being a medical man, but a theo- 
logian, is rather confused. The items of his count are : 

In the Neck . . .15 ])one8 

,, Breast . . .17,, 

„ Lower Spine 21 | ^ 

,, Upper Spine 33 ) * ” 

„ Ribs . . . 27 „ 

Here the first two items are coi*rect, being taken from Atreya- 
Charaka (§ 4) and Susruta (§ 35) respectively. But the numbers 
of the bones of the spine and the ribs, 54 and 27 respectively, are 
very strange. It almost looks as if they were due to a misreading, 
or false recollection, reversing the true numbers 45 and 72r 
The former (i.e. 45) is the total of the bones of the spine in the 
system of Atrej’^a-Charaka (§ 4), while the latter (i.e. 72) is the 
total number of the ribs with their sockets and tubercles in both 
systems, of Atreya as well as of Susruta. 

8. Continvution, But further, the principle of counting is uo 
less confused. Susruta counted the bones of the breast on a 
principle different from that on which he counted the bones of 
the neck and back (that is, of the whole spine). The breast he 
counted by taking it to consist of a median bone {%iermm)y 
giving off an equal number of branch bones (costal cartilages) 

* It deserves notice that also modern Anatomy distinguishefc 
between red and yellow marrow, the latter being found in the 
medullary cavity of the long bones, the red in the cancellous parts of 
those bones as well as in all other bones. The red marrow has its 
name from the blood-vessels in it, while the^ yellow lias its name 
from the oil gradually developed in it. The yellow kind is what is 
popularly known as marrow, and which Susruta distinguishes ai| 
majjan. See Gerrish, Texthooh of Anatomy (2nd ed., 1903), pp. 53, 113. 

* Misreading would be an obvious solution, if we could assume 
that at the time of the composition of the hatapatlia Brahmana the 
system of numeral notation based on * the value of position ' was 
already known. With the older system of notation by means of 
distinct signs for the tens and for the units, the theory of misreading 
is far less intelligible. It must, then, be a case of false recollection. 



§ 43] STATEMENT IN THE ATHARVA VEDA 109 

on either side. But in the spine, he counted each vertebra 
separately without any median column. Atreya-Charaka, less 
correctly, had applied the former method of counting also to the 
neck (§ 61). In the ^atapatha Brdhmana^ even more confusedly, 
it is extended to the whole of the spine. The latter is supposed 
to consist of a median column, divided into an upper {anuka) 
and a lower {udara) portion, either of them giving off an equal 
number of branch bones (transverse processes) on either side. 

9. Continuation, As to the ribs, the very non-anatomical view 
is taken of counting the collar-bones as a species of ribs, and thus 
obtaining a total of thirteen ribs on either side of the sternum. 
ITiis explanation of the otherwise unintelligible count of thirteen 
ribs has been suggested by Professor Eggeling in his Translation 
of the Satapatha Brdlmana {Sacred Booh of the East, vol. xliv, 
p. 164, footnote 2), and is undoubtedly correct. The fanciful 
count itself, of course, is due to the mystical exigencies of the 
author of the &atapaiha Brdhnana, 

10, Continuation^ Finally, another quite non-anatomical pro- 
cedure of the same author is the description of the head (or 
lather, emnium, ^iran) as consisting of skin, hone, and brain. 

^ 43. iStateiuent in the Athai'va YeOa 

1. The hymn on the creation of man, which is referred to in 
§ 2, cl. 2, is the second in the tenth book of the Atharva Veda. Its 
composition is traditionally ascribed to a certain sage (r^^*) Nara- 
yaua. This sage is the traditional author also of the famous 
hymn on the sacrifice of man {purusa-sukta), which is found 
l) 0 th in the Rigveda and the Atharva Veda, and is regarded as 
‘ one of the very latest poems of the Rigvedic age ’ — ^an age 
‘which can hardly be less remote than 1000 b.c.’^ It seems 
probable that he is identical with the NSrayana, to whom Indian 
medical tradition ascribes the composition of certain very ancient 
medical formulae, and who, from all these considerations, comes 

' See Rigveda, x. 90, and Atharva Veda, xix. 6 ; Professor Mac- 
donell's Sanskrit Literature, pp. 44, 47, 133. ^ 

^ One formula for the preparation of a medicated oil has the 
very early authority of the Bower MS., Part Til, verses 37-53. 
Another formula for preparing a compound powder is recorded in 
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within the senai-mythical period of the history of Indian 
medicine (§ 2, cl. 2). 

2. The initial eight verses of the hymn in question lun 
as follows^ (Original Text in § 100) : 

Verse 1. By whom were fixed the two heels of man? By 
whom was the flesh constructed ? By whom the two ankle- 
bones ; by whom the slender digits ; by whom the apertures ; 
by whom the two sets of long bones, in the middle? Who 
made their bases? 

Verse 2. How did they (the devas) make the two ankle- 
bones of man below, and the two knee-caps above ? The two 
legs, furthermore — how, pray, did they insert (them) ? and the 
two knee-joints — who conceived them ? 

Vei’se 3. A four-sided (frame) is formed by their ends being 
firmly knit together. Above the two knees (there is) the pliant 
abdomen. The two hips and the two thighs that there are, who 
has created them, (those props) through which the trunk becomes 
so firmly set up ? 

Verse 4. How many devas, and who among them, contributed 
to build up the (bones of the) breast and the (cartilages of the) 
windpipe of man ? How many disposed (the ribs of) the two 
breasts ; who, the two shoulder-blades ? How many piled up 
the neck-bones ; how many, the back-bones ? 

Verse 5. Who constructed the two arms of his for the 
exei*tion of strength ? Which deva hoisted the two collar-bones 
on his trunk ? 

Verse 6. Who pierced the seven ajwtiires in the head ; the 
two ears, two nostrils, two eyes, the mouth — tliese (organs of 
sense) in whose surpassing might quadrupeds and bipeds walk 
their way in all directions ? 

Verse 7, For within the two jaws he fixed the tongue, and 
installed the far-reaching mighty voice. The devas pervade the 

MSdhava’s Siddhayoga, ch. xxxvii, vei'ses 18-26 (p. 307), and Dyidha-' 
bala’s complement to the Charaka Sariihita, Cikitsita SthdnUy oh. xviii, 
verses 122-9 (p. 649, ed. 1895). 

^ Several of the Sanskrit terms, occurring in this hymn, are very 
rare. On these and other philological matters my Studies in Ancient 
Indian Medicine^ No. II, in the Journals of the Royal Asiatic Society 
for 1906, pp. 915 ff., and 1907, pp. 1 ff., may be consulted. 
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(three) worlds, they dwell in the waters, but which of them 
conceived it? 

Verse 8, Whoever first constructed that brain of his, the 
brow, the facial bone, the cranium, and the structure of the jaws, 
and having done so, ascended to heaven, who of the many devas 
was he ? 

3. The significance of these verses comes out very clearly, 
when the system of the bones of the human body disclosed in 
them is compared with the osteological systems of Atreya-Charaka 
and Sulruta. The three systems are shown in the subjoined 
Table, the arrangement of which follows the order of the verses 
in the hymn of the Atharva Veda. The systems of Charaka 
and Siisruta, in columns V and VI, are quoted from § 7 and § 34 
respectively; and the bracketed numbers in the columns refer 
to the order of the bones in those paragraphs. 
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4. It will be noticed in the preceding table that while the 
several items, taken singly, do not follow one another in the 
Atharvic column IV in exactly the same order as in the Charaki 3 ran 
and Su^nitiyan columns V and VI, they do so nevertheless, if 
regard is had mainly to their grouping in the Atharvic verses 
(col. I). The only exception to this rule is the collar-bone 
(No. 16 in col. II}, which occupies a rather different place in 
columns V and VI. It is not difficult, however, to see the 
reason of this exception. The Atharvic hymn mentions the 
collar-bone, in verse 5, in connexion with the mention of the 
upper limb {bdku) which serves to join it to the trunk. 

5. A much more imjiortant point to observe is that, as the 

table shows, the system of the Atharva Veda more nearly 
approaches the system of Atreya-Charaka than that of Susruta. 
The only point of agreement in the Atharvic and Snsriitiyan 
systems is that both content themselves with a brief reference to 
the bones of the upper extremities (as being alike to those of the 
lower extremities), but do not enumerate them separately as the 
Ohaiiikiyan j} stem does. This, however, is a merely formal and 
iinimportant point. A really important circumstance is that the 
Atharvic system shares with the Charakiyan one of the most 
striking points, in which the latter diffei*s from the system of 
Siriruta, namely, the assumption of a central facial bone in the 
structure of the skull (Nos. 17 and 18 in the Table ; see also 
§ 11, cl. 5 ; § 13, cl. 4; § 17, cl. 4 ; § 23, cl. 3 ^). This is a 
point which will be found fully explained in § 66. It may be 
added that the Atharvic term for the base of the long 

bones (No. 5 in the Table) obviously agrees with the Charakiyan 
term adhuthdna^ and widely diflei's from the Susrutiyan kurca. 
The closer agreement of the system of the Atharva Veda with 
that of Atreya-Charaka is nothing more than might have 
been expected from their closer chronological position, as ex- 
plained in § 2, cl. 4. The two circumstances suggest mutual 
confii’mation. 

6. It also deserves notice that the Atharvic system knows 
only of two bones as constituting the shoulder-girdle — viz. the 
collar-bone {aiksa^ No. 16 in the Table) and the shoulder-blade 
{kaphoda^ No. 13). It thus serves to confirm the con*ectness 
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of omitting the item ama from the osteological summary 
of Charaka (§ 6, and § 25, Note). The two systems, of the 
Atharva Veda and Atreya-Chai-aka, being in other respects 
in such close agreement, it becomes increasingly probable that 
the latter system likewise knew only of two bones in the shoulder, 
viz. the collar-bone {akmka^ No. 17 in. 7) and the shoulder-blade 
{aima-pkalaka, No. 16, ibuL), 
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ANATOMICAL. IDENTIFICATIONS 

§ 44. Preliminary Remarks 

1. Before proceeding to the detailed identification of the 
hones which, according to the early Indian anatomists, compose 
the human skeleton, it may he useful to note the following 
jireliminary points. 

2. According to modern Anatomy, there are about 200 bones 
in the adult human skeleton.^ The early Indian anatomists, 
on the other hand, count either 360 (Atreya) or 300 (Susruta) 
bones. This large excess is principally due to the fact that 
{besides including the teeth, nails, and cartilages) they counted 
prominent parts of bones, such as are now known as ‘ processes ’ 
or ‘ protuberances as if they were separate bones. Their reasons 
for couiltiii'g in this manner were mainly three. 

3. Sometimes processes, or protuberances, of bones were 
popularly known by special names, and regarded as special bones. 
Examples are the malleoli, or ankle-bones, and the styloid 
processes, or wrist-bones. In such cases it was probably a mere 
concession, made by the early Indian anatomists, to popular 
visage that they enumerated them in their lists as separate 
bones. In other Cases the sepamte enumeration of processes 
or protuberances was due to an exaggemted regard for the 
homological principle. For example the right and left halves 
of the skeleton were regai'ded as homologous. Hence, seeing 
that the vertebral column lay in the median line, the transverse 
processes on the right and left of the several vertebrae were 
counted as separate homologous bones (§ 59). Sometimes, again, 
it was a fancy for artificial symmetry which led to the 
multiplication of bones. To this cause, probably, is due the 

‘ See Dr. Gen ish’s Textbook of Anatomy ^ p. 113. 

1 2 
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assumption of the existence of a third joint in the thumb and 
great toe (§ 47), and of twelve costal tubercles instead of ten 
(§58). 

4. All these cases are examples of the multiplication of bones ; 
but the opposite process of unification also occurs. Here a number 
of bones is counted as a single bone,, either from deference to an 
older or popular theory, or because they were thought to constitute 
a peculiar unity. Conspicuous examples are the bones of the 
carpus and tarsus (§ 49), and, in Sui^mta’s system, the ankle- 
bones (§ 52). 

§ 45. T/ie Practice of Dissection 

1. Allowing for the modifying causes explained in the preceding 
paragraph, the views of the early Indian anatomists are sur- 
prisingly accurate. This is due to the fact that they were 
accustomed to the practice of preparing the dead human body 
for actual examination, and that, therefore, their views were the 
direct result of an experimental knowledge of the skeleton. It is 
true that the Compendium of Charaka contains no reference 
whatever to the practice of human dissection ; and it must, 
therefore, remain doubtful whether, and to what extent, that 
practice was observed in the school of Atreya. But there can be 
no doubt as to the practice being known and observed in the 
school of Susruta ; for his Compendium contains a passage which 
gives detailed instructions regarding the procedure to be adopted 
in preparing a dead body for anatomical examination. 

2. The passage in question occurs at the end of the fifth 
chapter of the Anatomical Section (^drtra SfMna) of the 
Compendium, and nins as follows: 

‘ No accurate account of any part of the body, including even 
its skin, can be rendered without a knowledge of anatomy. 
Hence any one who wishes to acquire a thorough knowledge 
of anatomy must prepare a dead body, and carefully examine all 
its parts. For it is only by combining lx)th direct oculai* 
observation and the information of text-books that thorough 
knowledge is obtained. For this purpose one should select 
a body which is complete in all its parts. It should also be 
the body of a person w ho was not excessively old, nor who died 
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of poison or of a protracted disease. Having removed all 
excrementitious matter from the entrails, the body should be 
wrapped in rush, or hast, or grass, or hemp, and placed in a cage. 
Having firmly secured the latter, in a hidden spot, in a river 
with no strong current, the lx»dy should be allowed to decompose. 
After an interval of seven days the thoroughly decomposed body 
should be taken out, and, very slowly scrubbed with a whisk 
made of grass-roots, or hair, or bamboo, or bast. At the same 
time, every part of the body, great or small, external and internal, 
beginning with the skin, should be examined with the eye, one 
after the other, as it becomes disclosed in the course of the 
process of scrubbing.' (Original Text in § 95.*) 

3. The procedure, thus described, will doubtlessly enable the 
observer to recognize such structures as the clusters (iurca) 
of small bones which make up the carpus and tarsus. But it 
would hardly suffice to enable him to discover bones lying 
interiorly ; such, for example, as the ethmoid, sphenoid, vomer, 
and others in the interior of the head. As a matter of fact, 
we do not find these latter bones mentioned even in the more 
accurate list '•f Su^ruta. 


J 46. VonspccfHS of the Ancient Indian and Modern 

Systems 

1. The subjoined comparative table, setting side by side the 
system of Modern Anatomy and the systems of Atreya-Charaka 
and Sn^nita, as well as the skeleton shown in Figs. 4 and 5, may 
serve as a guide to the detailed identification of bones discussed 
in the succeeding paragraphs. Column I on Modem Anatomy is 
based on Dr. Samuel 0. L. Potter’s Compend of Human Anatomy 
(5th ed,, 1898), pp. 9, 10 ; column II on §§ 4, 7 ; and column III 
on § 84 

’ A German translation is given in Professor Jolly’s Indian 
^Itdicine, pp. 44, 45, in the Cyclopedia of Indo-Aryan Research. 
See also Dr. Wise’s Hindu System of Medicine (new issue), pp. 68, 69. 
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I. Potter. II. Charako. III. Susruta. 


A. Four ExtremitieB. 


1 

Phalangea, or 






joints of fin- 


pani-pad- 

prini-pad- 



gers and toes 

56 

aiigul] 

i 60 anguli 

60 §47 

2 

Metacarpus and 






Metatarsus, 






Long bones 

20 

^alaka 

20 tala 

20 § 48 

3 

Carpus and tar- 






sus, Clusters, 






or Bases 

30 ’ 

adhisthfina 

4 kurca 

4 §411 

4 

Os calcis, beel 


parsni 

2 parsni 

2 §50 

5 

Forearm (Ra- 






dius, LRna) 

4 

aratni 

4 aratni 

4 § 5 1 

() 

Styloid pro- 






cesses, wrist- 






bones 


manika 

4 inanibandha 

2 §52 

7 

Olecranon, el- 






bow-pan 


kapalika 

2 kurpara 

2 §5.} 

8 

Leg (tibia and 






fibula) 

4 

jaiigliu 

1 jaiigba 

4 §51 

<) 

Malleoli, 






anble-bones 


gulpha 

'1 gulpha 

2 §52 

10 

Patella, knee- 






cap 

2 

jaiiu 

2 janu 

2 §53 

11 

Arm (humerus) 

2 

bahu-nalaka 

2 bahu 

2 §54 

12 

Thigh (femur) 

2 

uru-iialaka 

2 uru 

2 §54 


120| 


no 

106 




B. Trunk. 



Shoulder : 



1 


13 

Clavicle, col- 



! 



lar-bone 

2 

aksaka 

2 1 aksaka 

2 § 55 

14 

Scapula, 



1 



shoulder-blade 

2 

aiiisa-phulaka 

2 I aiiisa-ja 

2 §56 

IT) 

Thorax : Ribs 

24 

pilrsvaka., 

72 1 par:^vaka, &c. 

72 §58 

16 

Sternum, 



1 



breast-bone 

1 

uras 

1 4 uras 

17 §67 

17 

Vertebrae, thora- 




« 


cic and lumbar 17 


pi’fitha 

30 §59 

18 

Pelvis : Sacrum 

1 

■prstha 

45 trika 

1 §60 

19 

Coccyx 

1 


guda 

1 §60 

20 

Ilium, is- 






chium 

2 

sreni-phalaka 

2 uitamba 

2 §60 

21 

Pubes 


bhag-asthi 

1 bhaga 

1 §60 
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I. Potter. 


rr. ('haraka. 


III. Sus^ruta. 


C’. Head and Neck. 


22 


23 


24 


25 

2<; 


Cervix : 

Vertebrae, 

Neck- bones 7 
Trachea, bron- 
chi, wind- 
pipe 

Cranium, 

Frontal ( pan- 1 
Parietal ■ j shaped 2 
Occipital (bones 1 
Sphenoid 1 

Ethmoid 1 

Temjioral 2 

Face : 

Superior 

Maxillary -jaws 2 
Inferior do. 1 


^nva 15 

jatiu 1 

Isirah-kapala 4 


sahkhakn 2 


hanu. hanumiila 3 


Superciliary 
ridges, brow.s 

27 Malar 2 

28 Nasf^l 2 

20 Palate bones 2 

Lachrymal 2 

Inferior tur- 
binated 2 

Vomer 1 

Hyoid 1 

30 Additional : 

Teeth 

Sockets of teeth 
Nails 
Eyeballs 
Ears 


lalata 

ganda-ku^ 

nasika 

triluRuka 


dauta 

uliikhala 

nakha 


1 

2 


32 

32 

20 


griva 


kantha-nadi 


f^irah-kapala 


sahkha 


hanu 


gancla 

nri.ssa 

tain 


danta 


aksi-kosa 

karna 


9 


61 


4 §62 
6 § 63 


2 


64 


2 


§ 65 


2 

3 

2 


§ 66 
§ 66 
§ 66 
§ 67 


32 


2 

2 


§ 68 
§ 68 
§ 69 
§ 70 
§ 71 


Total : 30 

Grand total ; 200 


112 i 

360 1 


66 

300 
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^Cranlftl Bone, 'SirahMapaiu 
^uperciliary Rid£:e, Laldta 
..^Temporal Bone/A^rz>I>(:Ao 
-Nasal Bone, JVastkd 


Eyeball, ^ kstkcso' 
Cheekbone, Ga'idakuia 
Teeth, £>afti,i 

Ribs, PdrszHt 


Bi eastbone, L't 


Hipbone, ^Sro^np^iaiaAit, 
Xt/atuba 


Sacrum, Tnka 
Coccyx, Gmla 


Pubic Arch, Tlha^a 


Ramus, Ha»iutM.Ula.'btuhi)uin« 
■Jawbone, Hcuin 

Collarbone, .-Iksakat Amsa 



Astra^^lus, J^ilrca J/rar. 

Metatarsi! s, <SW /a Z-J, TaU ^ 

Pbalang'es, ylhguh - 
Nails, Xakha— 

Fig. 4. Human Skeleton. AjttM-samgraha, Front View. 



fl. Truni^ Antaradhi. (») 
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A. The Fock Extremities 

^ 47. The Phahimjex 

Poni-pdthaiignJi, or plialang’cs of the hands and feet. Both 
Atreya-Churaka and Susruta count sixty of these phalanges, 




1-H. Carpus, Kftrra. 

1 Scaphoid ) 

2, Semilunar ) 

Cuneiform. 

I. Pisiform. 

>. Unciform. 

(i. Os magnum. 

7. Trapezoid. 

H. Trapezium. 

I-V. Metacarpus, &alOkd. 
a v. Phalanges, ^ 

S. S. Styloid Processes, Maiiika. 


1 7 Tarsus, Kfirva. 

1. Os calcis, VCtrpii. 

2. Astragalus, Kfirca-slras. 
:i. Navicular. 

4 Cuboid. 

5. External cuneifomi. 
a. Middle „ 

7. Internal ,, 

I-V. Metatarsus, dialed, 
a-c. Phalanges, Annuli, • 

M. M. Malleoli, Gulpha. 


giving three to each finger and toe. The actual number is only 
fifty-six, there being in reality only two phalanges in the thumb 
and great toe. Professor Panooast, however, counts fifteen 
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phalanges in either hand, classing the first metacarpal bone 
among the phalanges of the thumb, ^ and thus making the total 
of the phalanges to be fifty- eight. He would seem to consider 
the trapezium (Fig. 6), one of the carpal bones with which 
the first metacarpal articulates, to be the real metacarpal of the 
thumb, and the real homologue of the metacarpals of the other 
four fingers. According to the usual new the clusters of carpal 
and tarsal bones contain eight and seven bones respectively. 
Professor Pancoast’s theory would equalize their numbers by the 
exclusion of the trapezium. It is interesting to observe that 
Chakrapanidatta s somewhat obscure remarks on the phalanges 
seem to indicate his having held a similar view. For he says 
(§ 11) : ‘As to the third joint of the thumb and great toe, it must 
be understood to be contained within the respective hand or 
foot,’ that is, within the palm or sole or, in other words, among 
the metacarpal or metatarsal bones. And he adds : ‘ The long 
bones belonging io the thumb and great toe are also of small 
size*; tha. is. he appears to have identified the trapezium as 
the first metacarpal, and the internal cuneifonn bone of the 
tarsus (I^g. 7) os the first metatarsal. How far the explanation 
of C hokraprinidiitta may be the sur\"ival of an ancient tradition 
going back to the time of Atreya and Susruta, it is, at present, 
imj>08sible to say. But on the whole it seems more probable 
that the reckoning of sixty phalanges by the ancient Indian 
anatomists is based on fancied claims of symmetry (§ 44). 

§ 48. The Lohaj Bones 

1. Pdnhpdde-ialakd, or the long bones of the hands and feet. 
These are the metacarpal and metatarsal bones. Charaka counts 
twenty of them, five in either hand and foot (§ 4), which agrees 
with the actual number. Sui^ruta, in his list (§ 27), aggregates 
tiJiem under the term which signifies the palmar and plantar 
portion of the hand and foot respectively. The Atharva Veda 
(§ 43) denotes that portion by the term uchlakha, 

2. It may here be useful to note that the combined term 
fah-kvrca^gnlpha^ sole-cluster-ankle, employed by Su4ruta in his 

^ Dr. Potter's Compeiid of Human Anatcymy^ pp. 49, 50. 
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list (§ 88) denotes the whole (roughly rectangular) portion of 
the foot and hand, as shown in Figs. 6 and 7, exclusive of the 
phalanges. That is to say, it signifies the metatarsus {tala)^ 
tarsus {k\lrca)y and malleoli (gulpha) of the foot, and similarly 
the metacarpus {tala), carpus {kurca), and styloid processes 
{mantbafidha) of the hand. 


^ 49. Bases or Clusters 

1. TCmi-pMu-^aJdk^ddhuthdna, base (prop) of the long bones 
of the hand and foot ; or simply slhdna or praththd, base ; or 
kurca, cluster (of bones). The first-mentioned term occurs in the 
lists of Charaka 4) and Bheda (§ 12) ; the second and thii-d in 
the lists (non-medical) of Yajnavalkya (§ 16) and the Atharva 
Veda (§ 43) respectively ; the fourth in the list of Susruta. 
See Figs. 6 and 7. 

2. Atreya, whose system is rejx)rted by Charaka and Bheda, 
appears to have held the opinion that the long bones (metacai*pals 
and metatarsals) were fixed in one bone as their common base. 
He may have known that this base (the cai*pus, or tarsus) was 
really composed of a cluster of small bones, but the term adhi- 
^thdna (or stJidna) which he chose as its name, mther suggests 
that he thought it to be a single undivided bone. Actual 
examination of a prepared skeleton, such as Sui^ruta certainly 
practised (§ 45), would, of course, have set him right ; but it may 
be doubted whether he ever went beyond a superficial examination 
of a dead body. 

3. SuiSruta’s use of the term kurca, cluster, which he substitutes 
for adhisthd7ia, base, is by itself suiRcient to show that he was 
aware of the true nature of the ‘base’, as being made up of 
a cluster of small bones. It is not improbable that he knew 
even the exact number of the small bones which constitute each 
cluster (eight in the carpus and seven in the tarsus), but, so far 
as I know, there is no passage in his Compendium which 
definitely proves it. Rather inconsistently, but probably in 
deference to the older view, he continued, for the purpose of his 
list, to count his ‘ cluster ’ as one bone. But of course, properly 
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interpreted, this only means that he counted the ‘cluster’ as 
a composite bone, or rather as a set of bones. 

4. The identity of the organ which Su^ruta calls kUrca^ cluster, 
may also be inferred from a passage in which he describes 
its position in the limb. In the sixth chapter of the Anatomical 
Section {^drfra Sthdna\ explaining his doctrine of the ‘ vital 
spots ’ {marman)y he says : 

‘ Between the great toe and the toe next to it, there lies the 
vital spot called hijjra. Upwards of this hipra, both ways 
(i.e. exteriorly and interiorly), there lies the vital spot called 
kurcaj (Original Text in § 97, cl. 1.) 

Referring to Fig. 7, it w^ill be seen that Susruta’s kurca^ or 
cluster (of bones), lies on the exterior and interior sides of the 
foot, beyond the great and second toes. As a matter of fact, 
the seven bones of the tarsal cluster are in modem Anatomy 
considered as ‘placed in two rows, side by side, two bones in 
the external row, five in the internal, as follows: externally, 
os calois (No 1), and cuboid (No. 4) ; internally, astragalus 
(No. 2), scaphoid or navicular (No. 3), and the three cuneiform 
(Nos. 5^ 6, 7).^ Mutaiis mniandu these remarks apply also to 
the carpal cluster. The eight bones of that cluster are now 
usually considered as ‘ placed in two rows, one in front of the 
other, with four bones in each row*.^ But they may also be 
considered as placed (Fig. 6) in two row s, side by side, four bones 
externally (Nos. 3, 4, 5, 6, unciform, pisiform, cuneiform, os 
magnum) ; and four internally (Nos. 1, 2, 7, 8, scaphoid, semilunar, 
trapezoid, trapezium). 

5. The only difticulty about Susruta’s kurca, or cluster, arises 
from the fact that the Traditional Recension of his statement 
on the skeleton (§ 27) ascribes to him, by implication, the 
doctrine that there are eight kurca, or clusters, in the four 
extremities, two in either hand and two in either foot. It has 
•been shown, however, in § 31, that this is a complete error, 
foisted into the system of Sulinita, in all probability, from 
the system of Vagbhata I (§ 37, also pp, 99, 103). The true 
doctrine of Su&mta, stated by himself in explicit terms (§ 31), 

^ See Dr. Potter’s Gompend of Human Anatomy, pp. 48 and 53. 
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knows only four kfirca^ or clusters, one in either hand, i.e. the 
carpus, and one in either foot, i.e. the tarsus. 

6. It might be thought that Vagbhata I derived his doctrine 
that there are eight kvrea, two in either hand and two in either 
foot, from the circumstance, above referred to, that the small 
bones of the carpi and tarsi are placed in two rows. One would 
thus obtain eight rows of small bones, two in either hand and 
two in either foot; and it might be thought that Vagbhata I 
wanted to express that circumstance by his count of eight kurca, 
or rows. In support of this view it might be said that 
Vaghhaia I also counts four gulpha^ or ankle-bones, as well as 
four wanihavAha, or wrist-bones (§ 37). Seeing that there are 
actually two malleoli (or ankle-bones) in either leg, and two 
styloid processes (or wrist-bones) in either forearm, it seems 
a very plausible conclusion that Vagbhata I was really thinking 
of the four malleoli and four styloid processes when in his list 
of bones he enumerates four gulpha and four hianibandha ; and 
similarly that he was thinking of the eight rows of small bones 
in the two carpi and tarsi, when he counted eight khrca. But 
such a view would credit Vagbha^ I with more consistency 
and more accurate knowledge of anatomy than ho really 
possessed. How little of both qualities his statement on the 
skeleton exhibits has been already shown in § 38. A striking 
proof of his imperfect knowledge of the skeleton is the 
circumstance that in his list (§ 37) he enumerates both adhi- 
sthdna and kurca as two distinct kinds of bone. By the former 
he understood the carpus and tarsus. This is clear from the 
term pratihandhaka, or interlocker, by which he calls them. 
He says : ‘ There are five long bones, and one bone interlocking 
them’ (Original Text in § 93). This shows that (whatever 
Atreya-Charaka s view of the real nature of adhinthmia may have 
been) Vagbhata I took it to be a single undivided bone, on which 
the five long bones articulated. But as he had thus provide!^ 
for the carpus and tarsus, it is difficult to understand what he 
could have imagined the additional kurca to be. Seeing that all 
actually existing bones (Figs, 6 and 7), phalanges, metacarpus 
(or metatarsus), carpus (or tarsus), and styloid processes (or 
malleoli) were already covered by the terms ahguli, Saldkd, 
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pratihandhaka (or adJmt/idna)^ and manibandha (or gitlpJia)^ there 
was no bone left to be named kfXrca. It may be doubted whether 
VSgbhata I had any idea as to what the Sii^rutiyan term kUrca 
meant. He certainly failed to see that it signified the equivalent 
of the Charakiyan term adhisthdna ; and his anatomical knowledge 
was too imperfect to prevent that failure. It thus came to pass 
that, dominated by his desire of combining the two systems 
of Susruta and Charaka, he not only superfluously counted the 
kurca^ by the side of his pratihandhaka (Chai*aka’s adhwthdyia), 
but actually duplicated its numbers, counting eight kurca instead 
of four. 

7. In connexion with the cluster of bones (kurca) it may 
be well to discuss the case of a lx)ne which is not especially 
enumerated in the list of Su4ruta, l)\it which he mentions in the 
sixth chapter of his Anatomical Section {^(h'^ra Sfhdna), in 
discussing the ‘vital sj)ots’ (marn/an). It is there named by 
him kurca-nraBy or head of the cluster, that is, head-l)onc within 
the cluster. He defines its i>osition as follows: 

‘ B(‘low the ankle-joint, but not on both sides, there lies what 
is called the head of the cluster.’ (Original Text in § 97, cl. 1.) 

By referring to Fig. 7, it will be seen at once that the bone 
here described as the hea<l of the cluster is the astragalus (No. 2). 
It forms the lower })art of the ankle-joint, and lies below the 
distal ends of the tibia and fibula with both of which it 
articulates. In the list of Susruta (§ 27) it is not sjiecially 
enumerated, because, of course, it is included in the cluster 
(kurca) of which it merely forms the head-bone. But in his 
chapter on the ‘ vital spots ’ it had to be mentioned sepa- 
mtely by the side of the cluster, on account of its l>eing the 
location of a particularly dangerous spot, in addition to another 
dangerous spot located in the remainder of the cluster (Nos. 3, 4, 

6). The astragalus (No. 2) and the os calcis (No. 1) are the 
two largest bones of the t.arsal cluster, and Susruta distinguishes 
them by the names ‘ head of the clust( r ’ (kilrca^Biras) and ‘ heel ’ 
(pdrmi) respectively. That fact definitely proves that he was 
aware of the real nature of the tarsus as being composed of 
a cluster (kurca) of bones. Atreya-Chamka, on the other hand, 
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knew nothing of a head of the cluster, and his heel (pdrs^i), 
as we shall see in the next paragraph, is merely the projecting 
tuberosity of the os calcis. With him both the astragalus and 
the os calcis are included in his adhu\hdna^ or base, and there 
is nothing to prove definitely that he knew anything of the real 
composite nature of the organ which he called adhisthdna. 

8. It should be mentioned that Su^ruta teaches the existence 
of four kurca-Hras^ or heads of clusters. He says : 

‘ There are two ankles, two wrists, and two pairs of cluster- 
heads, These eight an experienced surgeon should know to be 
vital spots that are apt to cause diseases.* (Original Text in 
§ 96, cl. 6.) 

What Susruta means is, of course, that there is a head-bone 
in each of the four clusters {kurca)^ that is, in either of the two 
carpi and tarsi. The head-bones of the two tarsi are their 
respective astragali. Those of the two carpi would appear to be 
their respective semilunar bones (No. 2 in Pig. 6). Charaka 
(i.e. Atreya), as has been already indicated, does not mention 
the existence of any of these four head-bones. 


§ 50. The Heel 

Fdrmi, or the heel. See Fig. 7. This term, as used by 
Charaka, denotes the backward and downwaid projection of the 
os calcis, that is, tliat portion of it which can be superficially 
seen and felt, and is popularly known as the heel. Accordingly, 
in Atreya*6 statement of the skeleton, as reported by Charaka 
and Bheda (§§ 4, 12), the number of heels is rightly said to be 
two. In the list of Yagbhata I (§ 37), rather grotesquely a heel 
is ascribed to each of the four extremities, two in the feet and 
two in the hands, giving a total of four heels. The reason of 
this incongruous conception has been explained in § 32. It 
arose from a false construction of Su4ruta*s direction regarding 
the method of counting the bones of the four extremities, and it 
actually succeeded, probably on the authority of Vsgbhate I 
himself, in being received into the Traditional Recension of 
SuiSruta’s statement on the skeleton (§ 27). There can hardly 
be any doubt that the statement of Susruta, in its original and 



FOREARM AND LEG 


129 


§•51] 

genuine form, taught no more than two heels. From the 
general tenor of it, it is evident that SuiSruta knew the true 
nature of the tarsus ; namely, that it is a cluster (Mrca) of small 
hones. The two largest of these small bones he distinguished 
by special names ; namely, the astralagus (No. 2) by kurca-sira^i, 
or head of the cluster (§ 49), and the os calcis (No. 2), by pdrmt^ 
or heel. In his detailed list of the bones (§ 27) he did not 
enumerate the ‘ head of the cluster ’ separately ; for of course it 
was implicitly included in the term ‘cluster’ {kurcd). But the 
heel {jjdrmi) he counted separately, either as a concession to the 
older system of Atreya, and to popular usage, or, perhaps on the 
whole more probably, because he did not consider the os calcis as 
constituting one of the component bones of the cluster {kurca). 
In all probability Su^ruta’s real view of the lower portion of the 
lower extremity (the portion shown in Fig. 7) was that it was 
formed by five constituents : 1, phalanges (ahguli) ; 2, metatarsals 
{tala or Mdkd) ; 3, tarsal cluster {kurca) of six small bones 
(Nos. 2-7 ; 4, ankles {gulpha) ; and 5, os calcis or heel-bone 
{pdrmi^ No. 1). The view of Atreya-Charaka differed from the 
view of Su^ruta only in considering the tarsus to consist, not of 
a cluster of bones, but of a single, undivided supporting bone 
{adhisthdna), which included the body of the os calcis, but 
excluded its posterior downward projection, the latter being 
counted separately and named pdrmi. In § 65 it will be shown 
that there exists a similar difference of opinion with respect to 
the term hanu between Susruta and Atreya-Charaka. The 
former uses it as denoting the whole lower jaw-bone (inferior 
maxillary), while with Atreya it denotes its (roughly) triangular 
‘ mental protuberance,' popularly known as the chin (Fig. 31). 

§ 61 . Forearm and Leg 

^ Aratni or prahdhu, forearm, and jangha^ leg. The term 
prahdhu occurs only in certain manuscripts of the Vishnu 
Smriti (see § 84). In all the three statements, of Atreya (that 
is, Charaka and Bheda, §§ 4, 12), Susruta (§ 27), and Vagbha^ I, 
(§ 37) these two organs are correctly described as consisting of 
two bones each — viz. the radius and ulna in the forearm, and 

K 


BOSBNLS 



130 ANATOMICAL. IDENTIFICATIONS [§ 52 


the tibia and fibula in the leg. In the Atharva Veda (verse 8 in 
§ 43) the figure made by the two bones of the leg is appropriately 
described as ‘ a four-sided frame having its ends firmly knit 
together*; and this description of course is intended also to 
apply to the bones of the forearm. See Figs, 8 and 9. 



Fig, 8. 

Forearm^ Aratni. 

a. Radius. 
h. Ulna. 

c, c. Styloid processes, Manika. 
d. Olecranon process, Kapdlika. 


Fig. 9. 

Leg, Jangha, 

a. Tibia. 

b. Fibula. 

Cf c. Malleoli, Oulj>ha, 


§ 52. Ankles and Wrists 

Manika or manibandha, wrist-bone, and gvlpha, ankle-bonp„ 
See Kgs. 6 and 7. In literary Sanskrit these terms denote the 
wrist-joint and ankle-joint respectively ; but as anatomical terms 
they signify more precisely the wrist-bones and ankle-bones, that 
is, the distal processes of the two bones of the forearm and leg 
which are known respectively as the styloid processes and the 
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malleoli* By the ancient Indian anatomists, according to their 
\>eculiar method (§ 44, cl. 3), they are reckoned as separate bones ; 
but while Atreya counts them all singly, and thus in the list, 
reported by Charaka (§ 7), enumerates four wrist-bones and four 
ankle-bones, Su^ruta counts them by pairs, and thus in his list 
(§34), has only two wrist-bones and two ankle-bones, one in 
each forearm, and one in each leg. The Traditional Recension, 
of the list of Charaka (§ 4), it is true, counts only two wrist-bones ; 
but it has been shown in §§ 6 and 25 (p. 67) that the original and 
genuine list (§ 7) must have contained four wrist-bones. On the 
other hand, the Traditional Recension of Susruta^s list (§ 27) 
gives four wrist-bones and four ankle-bones. This, as shown in 
§§ 31, 41, is also an error, due to the influence of Vagbhata I 
(§ 37), who, in pursuance of his aim of combining and harmonizing 
the two systems of Charaka and Su^ruta, adopted Charaka’s way 
of counting the wrist-bones and ankle-bones. 

2. The truth regarding the way in which Susruta contem- 
})iatcd the sf ^’^'oid processes and malleoli is clearly brought out 
the term valaya^ wristlet or anklet, which he applies to them 
(§ 30). It is obvious from this comparison that he looked upon 
each pair 6( styloid i)rocesses and malleoli as forming but a 
single composite bone encircling the lower part of the forearm, 
or leg, like a wristlet, or anklet (see Fig. 2, p, 80). It must be 
admittel that this is a rather fanciful way of treating those 
organs. At the sjime time, it is quite consistent with Susruta’s 
methods ; he treats the carpus and tarsus in exactly the same 
way. For him both are single, composite bones, or clusters 
(kurca) as he calls them (§ 49). For the purpose of enumeration 
in the list of bones, the clusters, though consisting of a number 
of small bones, are reckoned each as a single bone, or — it would 
be better to say — as a single system of bones. Similarly, the 
pairs of styloid processes and malleoli are counted, in the list, 
Q^eh as a single bone, or rather as a single system of bones. 

} 63. Elbow-pan and Knee-cap 

1. Kapdlikd or kurpara^ elbow-pan, ^LiiAjdnu or knee-cap. 
There can be no doubt regarding the bones to which these terms 
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refer. They are the olecranon process of the elbow, and the patella 
of the knee. The former, which ‘ in its function and structure 
resembles the patella is not a separate bone, but a process of 
the ulna (Fig. 8). But by the ancient Indian anatomists, 
according to their usual pmctice (§ 44), it is counted as a separate 
bone. They follow herein our own. popular usage which speaks 
of it as the ‘ funny bone ’ or ‘ crazy bone \ 

2. The term kurpara is peculiar to Su^ruta, who expressl}" 
defines it as denoting the homologue otjdnu^ the knee-cap (p. 72), 
and who may, therefore, have been the first to use it as a denota- 
tion of the olecranon process. The term kapdhkd is peculiar to 
Atreya (Charaka and Bheda). It means, literally, a small shallow 
dish, and is therefore identical in meaning with patella, the Latin 

name of the knee-cap. It well describes 
the appearance of the olecranon process, 
which presents, in the ventral view, 
a concave surface, the so-called great 
sigmoid cavity (Fig. 8). Accordingly, 
in this treatise, it has been rendered by 
* elbow-pan \ 

3. The term kapola, for the elbow- 
pan, which is found in the Non- 
medical Version (§ 16), is undoubtedly, 
as has been explained in § 19, cl. 4, 
an ancient misreading for kapdla, pan, 
of which kapdlikd is a diminutive. By 
way of corroboration it may be mentioned that the Smaller 
Petersburg Dictionary quotes the fonn kapolaka as a mis- 
reading* for kapdlaka^ pan. The antiquity of the misreading 
may be seen from the fact that ancient Sanskrit dictionaries 
mention kapoll^ with the meaning knee-cap. The true form, of 
course, is kapdliy a feminine diminutive of kapdla^ meaning a 
small pan, or any small pan-like bone, such as the knee-cap ©r 
elbow-pan. Similarly, kapdla itself is used to denote the larger 
pan-shaped bones of the cranium (§63). 

4. The Atharva Vedic list (§ 43) has the two synonymous 

* Dr. Potter's Compmd of Human Arf,aUmy^y p. 47. 



Fig. 10. 

The Patella, Jdnu. 
From the back, showing 
interior concave surface. 
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terms and asthlvat. The latter literally means ‘ the organ 
(knee) which possesses a bone (patella) \ and thus, like jdnu^ 
comes to denote specifically the knee-cap. 

§ 54 . Arms and Thighs 

Bdhu^ arm, and uru, thigh. These two terms are employed by 
Su^ruta (§ 27) and Vagbhata I (§ 37). Charaka uses the fuller 
terms hdhu-nalaka^ reed-like or hollow bone of the arm, and 
nalaka^ reed-like, or hollow bone of the thigh (§ 4). All three 
correctly ascribe to either organ a cylindrical bone, the humerus 
and the femur respectively, with a hollow shaft, the so-called 
medullary cavity. See Figs. 4 and 5. 

B. The Trunk 

\ 55 . The Clavicle or Collar-hone 

1. Akmka or aksa, also amsa or aihsaka, clavicle or collar-bone 
(Pig. 11). All three writers, Atreya-Charaka, Susruta, and Vag- 
bhuta I, “in their lists (§§ 4, 27, 37), correctly state the number 
of these bones to be two. 



Fio. 11. 


The Right Clavicle, Aksaka. 

a. Shaft 

b. Sternal end. 

c. Acromial end. 


2. The first-named term, aksaka^ is the strictly technical 
denotation of the collar-bone. It is uniformly explained by 
the commentators to have that meaning. Thus Dallana, in 
his commentary on the thirty-fourth and forty-eighth verses of 
the third chapter of the Therapeutical Section {Cikikita Sthdna) 
of the Compendium of Susruta, explains it by saying : ‘ The 
aksaka is located above the shoulder-joint/ and again, ‘ The aksaka 
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is the part above the shoulder-joint ’ (Original Texts in § 97, cl. 2), 
Similarly Gangadhar, in his commentary on Charaka’s skeletal 
statement, says : ‘ The two aksaka are the two shoulder-bones 
[amsaka) which lie below the throat ’ (Original Text in § 97, cl. 2). 
But the matter is clinched by Chakrapanidatta, who (§11, 
p. 36) very aptly likens the two akhaka to two kllaka or ‘ pegs 
that run athwart the anterior part of the trunk \ Referring to 
Figures 4 and 12, it will be seen that the external end of the 



Diagram of Right Half of Shoulder-girdle. 

Ventral view showing— Clavicle, Aksaka, above. 

Scapula, Amm^hafaka, below (shaded), 
with a. Coracoid process. 

b. Acromion process, Amsa-ku(a, 

c. Glenoid cavity, Amsa-pitha, 

clavicle lies exactly above the shoulder-joint, and its internal 
end below the throat, while the whole clavicle runs, like a peg, 
across from the throat to the shoulder-joint. ^ 

3. In the shorter form aksa^ the term occurs only in the 
Non-medical Version of the system of Atreya (§ 16),’ where, 
however, as stated in § 20, cl. 4, it is wrongly explained by the 

' It also occurs in S^atajpatha BrdhmariKi: see Monier Williams’s 
Dictionary, 2nd e<L 
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commentators of the Law-book of Yajnavalkya to signify * a bone 
on the edge of the eye or, ‘ a bone between the eye and the ear.’ 
And this unintelligent guess at the meaning of aha was copied 
from them by Nanda Pandita, in his Commentary on the 
Institutes of Vishnu, where he says that the term means ‘ the 
part below the temples, between the ear and the eye\^ In 
medical works the term never occurs with that meaning. The 
only other way in which I have noticed it used in a medical 
work is as a synonym of indriya^ or organ of sense. With this 
meaning it occurs not unfrequently in the Compendium of 
Vagbhata II (e.g. Sutra Sihdna^ chap. I, verse 33; X. 2; 
XII. 17 ; Santa Sihdna, III. 5), where the commentator ex- 
pressly says that ^ the organs of sense are called aha ’ (ahdni 
indriydni ucyante). It may be noted, however, that Vagbhate I, 
in his Summary, in the corresponding passages never uses the 
term aha^ but always indriya (JSrdra Sihdna^ chap. XIX, vol. I, 
p. 96, 1. 21 ; XIX, p. 106, 1. 16; &dnra Sthdna^ chap. V, p. 2^20, 
1 . 8).2 

4. As to amsa^ it is properly an indefinite term, denoting the 
shoulder-girdle generally. But in the Compendium of Susruta 
it is frequently used as a synonym of ahaka to denote the 
collar-bone, as distinguished from amm-phalaka^ which denotes 
the shoulder-blade or scapula. This usage is explicitly explained 
in passage in the sixth chapter of the Anatomical Section 
\idnra Sthd?ia\ where Susruta defines the names and positions 
of those two parts of the shoulder-girdle. He says : 

‘ In the upper part of the back, and on both sides of the 
vertebral column, there lie what are called the shoulder-blades 
[amm-pkalaka)y being of triangular form (tnka-samhaddha). Be- 

* Curiously enough, in the exact position indicated by Nanda 
Pandita, there is a small elongated bone, called the Zygomatic Process 
j(8ee Figs. 211, 239, on pp. 184, 204, of Dr. Qerrish’s Textbook of 
Anatomy y 2nd ed., 1903). But, even granting the improbable 
assumption that this process was known to the legal commentators, 
the explanation is out of place, because aksa is enumerated, not 
among the bones of the head, but among those of the trunk. 

* It is this meaning of akaay which appears to have suggested to 
Aparfirka the interpretation of aksa-tdtumkay as * edge of the eyo 
see p. 65, footnote 1. 
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tween the %ead of the arms and ihe neck there lie what are 
called the collar-hones (amm), connecting the shoulder-seat (awwwi- 
jntka^ i.e. the glenoid cavity) ^ with the nape of the neck. 
(Original Text in § 97, cl. 3.) 

In another passage in the same sixth chapter, in which 
Su^ruta describes the forty-fonr vital spots which cause 
weakness’ (yaikalya-kardni inartndni), he enumerates (Original 
Text in § 97, el. 4) among their number the two amsa or collar- 
bones, and the two amm-phalaka or shoulder-blades. Excep- 
tionally, it would seem that Susruta employed the term am%a 
also to denote the shoulder-blade. Thus in the passage, quoted 
in § 30, in which he divides the bones of the skeleton in five 
classes, according to their shapes, he places the bones which he 
there calls aihm among the pan-shaped onea It is obvious from 
this very classification that by the term am%a Susruta can there 
mean no other than the shoulder-blades, for these, as a fact, are 
pan-shaped, broad, and flat bones, w^hile the collar-bones are short, 
cylindrical bones which belong to the class described by Susruta 
as nalaka^ or reed-like. In another passage of the fifth chapter, 
in which Susruta enumerates the muscles of the body, he 

says that ‘ there are seven muscles round al>out the collar-bone 
{iikmka) and shoulder-blade {amm^ Original Text in § 97, cl. 4), 
Here again it is obvious that by the term aih^a Susruta cannot 
mean the collar-bones, which are already indicated by the term 
aksaka. The teim amsa^ therefore, can only refer to the shoulder- 
blades. It is possible that Susruta might have used the term 
amm^ which in the ordinary Sanskrit is only a general name for 
the shoulder, indifferently to denote sometimes the collar-bones, 
and at other times the shoulder-blades. But such a practice is 
obviously very inconvenient, and it is not at all probable that 
Susruta was guilty of it. It is far more probable that the 
traditional text of the passages in which Suiiruta is made to use 
the term amsa to denote the shoulder-blades is corrupt ; and that 
in every such case, instead of amsa we should read anisa^ja^ 

^ T^is is not quite correct. The clavicle does not connect with the 
glenoid cavity {amsa-pithaX but with the^ acromion propess {aMsor 
kUfa), Possibly the traditional reading Sutruta’s text is at 
fault. 
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‘sprang from the shoulder/" The latter tirm qdite properly 
describes the shoulder-blades as springing from the shoulder 
(Fig. 12). It has already been explained in § 29 that the term 
sarnjha^ ‘so-called,* which is so unaccountably found in-*ihe 
Traditional Beceosion of Su^ruta*B list of the skeletal bones, 
suggests itself to be a corruption of the term amsaja^ caused by 
copyists un&miliar with skeletal anatomy and its terms. It 
may be suggested that probably in the two passages aboTe 
referred to we should also read amsaja instead of ama} It 
would thus appear that Susruta employs the following pairs of 
terms : (1) akmka and to denote the collar-bones ; (2) 
phalaka and aihsa-ja^ to denote the shoulder-blades; the last- 
mentioned term amsa-ja being misunderstood by copyists and 
changed either into samjna or simply into amsa. 

5. In this connexion it may be useful to identify two other 
terms occasionally used, by Susruta, namely amsa-kHta and amsa- 
pl(ka, Tjhe fotiper occurs in a passage of the sixth chapter of tb« 
Anatomicid lotion {Sd/ira Sthdna)^ in which Susruta describes 
two ‘ vital spots * {marman) of the body (see the Original Text 
in § 97, d. 6), called by him apaldpa (apparently the upper 
attachment of the coraco-brachialis muscle : see Figs. 295, 303, 
304, in Dr. 6errish*s Textbook of Anatomy ^ 2nd ed., pp. 274 and 
277). These two vital spots (one, of course, on either side 
of the body) he says are situated ‘ below the two summits of the 
shoulder’ {amsa^kdta). The ‘two summits of the shoulder’ 
(Fig. 22), are the two acromion processes of the right and 
left scapula, below which the caraco-brachialis attachment 
is situated. The ainsa-pUha^ lit. shoulder-seat, is mentioned 
in a passage in the fifth chapter of the Anatomical Section 
^ (Original Text on § 97, cl. 6), in which Susruta describes eight 
kinds of differently shaped joints.^ There two joints are described 
as being sdmudga^ that is shaped like a round casket {samudga). 
• 

' It may be useful to collect the passages in question. They are 

(1) in the JN^umber-list (§ 29), for aksakorsamjm read cdcaak-a/rhsaje ; 

(2) in the Class-fist (§ ^), for amsa read amsaja ; (3) in the list of 
miilscles,* for ak§(th‘amsa^ read aksak-a/rhsajau. 

‘ Another mention occurs in the passage on amsa, quoted earlier 
in this paragraph. 
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These are the shoulder-joint and the hip-joint.* The former is 
called amsa-pUha^ or shoulder-seat, and indicates the glenoid 
cavity, into which the head of the humerus is inserted (Fig. 13). 
The latter is described as being formed of the anal bone {gtida^ 
coccyx), pubic bone (bhaga^ pubic arch), and hip-bone (nitamha^ 
ilium and ischium), and indicates the acetabulum or cotyloid 
cavity, in which the head of the femur is lodged ^ (Fig. 20). 

6. The longer form amsaka occurs, e. g. in the passage above 
quoted from the Commentary of Grangadhar. It is a derivative of 
amsa^ shoulder, and means shoulder-bone, that is, collar-bone. 
A similar formation is that of iankhaka^ temporal bone, from 
hnkha^ temple (§ 64), and pdrhakay rib, from parha^ side (§ 57). 

$ 56. The Shoulder-blade or Scapula 

1. Amsa-p/ialaka^ flat bone of the shoulder, or arnsa- 

iamudhhavay (bone) springing from the shoulder. All three terms 
are employed to denote the shoulder-blade or scapula, but the 
first-named, amsa^phalakay is the term which is commonly used 
by Atreya-Charaka, Susruta, and Vsgbha^ I. The term amsa-ja 
is conjectural and only occurs in the Compendium of Susruta 
(§§ 29, 55). The term amsa-samudhhava is found only in the Non- 
medical Version of Atreya’s statement on the skeleton, and is 
probably a synonymous variation of the Susrutiyan term 

(§§ 16, 17, 21). The Atharva Veda has the peculiar term 
kaphoda to denote the shoulder-blade (§ 43, cl. 6). 

2. All three lists of Atreya-Charaka (Bheda), Susruta, and 
Vagbha^ I, correctly state the number of shoulder-blades to be 
two ; but there is a difliculty attending them which requires 
a word of explanation. The shoulder-girdle (Fig. 12) comprises 
two bones, and no more. These are the scapula or shoulder-blade, 
and the clavicle or collar-bone. Examining the traditional lists 
of Atreya-Charaka, Sui^ruta, and Vagbhata I, we find a curioul 

^ As a fact, the acetabulum is formed by the union of three 
bones, the ilium, ischium, and os pubis. The anal bone or coccyx 
does not enter into its formation, and should be omitted. The 
Su6rutiyan text is probably corrupt, as the confused manuscript 
readings indicate : see § 97, cl. 6, ^ ’ 
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state of thingis.* Charaka apparently enumerates three bones 
(§ 4) — amsay shoulder, amsa^phalaka, shoulder-blade, and akmka^ 
collar-bone. Vagbhata I has the same threefold enumeration 
(§ 37). On the other hand, Su^ruta appears to enumerate only 
a single bone, namely akmka^ or the collar-bone (§ 27). As 
regards Charaka, it has been shown in § 6 that the separate 
mention of amsa^ shoulder, is an early error of the manuscript 
text caused by an inadvertent repetition, by some scribe, of the 
word am%a inherent in amm-phalaka. In reality, therefore, the 
genuine list of Charaka (§ 7) knows only two bones as com- 
prised in the shoulder, viz. akmka^ clavicle, and amm^phalaka^ 
scapula. It is different with the list of Vagbhata I. That list 
<leliberately enumerates the shoulder-peak as a third bone by the 
side of the shoulder-blade and the collar-bone ; for otherwise 
(see § 37) its total of 120 bones does not work out correctly. 
This, however, is only one of the numerous incongruities and 
blunders of the list of Vagbhata I ; and how he came to be 
betrayed into committing it has been explained in § 39, 
cl, 4. 

3. A& regards Susruta, it has been shown in §§ 29, 30, 56, 
tl»at the omission of the shoulder-blades from hie list is a 
textual error, doe in all probability to an ancient misreading 
(or false emendation), by some ignorant scribe who wrote 
samjfia^ so-called, for ammja^ shoulder-blade ; and that, as a 
matter of fact, Susruta explicitly mentions the shoulder-blade 
as one of those bones which he classifies as pan-shaped {kapdJa). 
In reality, therefore, the genuine list of Susruta (§ 34) enumerates 
both bones which constitute the shoulder-girdle, the clavicle 
as well as the scapula. His explicit statement regarding the 
existence of the two bones, together w’ith other evidence on the 
subject, has already been quoted in the preceding paragraph. 
An additional piece of evidence, however, may here be adduced. 
in the sixth chapter of his Anatomical Section 0drlra S//m?ia)^ 
in which Sui^ruta enumerates the so-called ^ vital spots * 
(tnarmm) in the body, he says that * there are eight such places 
in the bones and among these eight bones he enumerates the 
wfMa-phahka^ or shoulder-blades (Original Text in § 97* 
cl. 4). 
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4. The scapula is a large, flat, triangular .bone (Pig. 13). 
That the ancient Indian anatomists knew it to be a large, flat 
bone is shown by the fact of their calling it phalaka^ which word 
means a board or slab. But it is Susruta alone who also notes 
its triangular shape. In the passage quoted in the preceding 
paragraph he particularly describes it as trika-sambaddha, trebly 
bounded, that is, as being of a triangular form. For the same 
reason of its triangular shape the sacrum likewise is called 


a 



Fig. 13. 


Left Scapula, Amsa-phalaka, Posterior View. 

Showing — a. Acromion process, Amsarku^a, 

b. Coracoid process. 

c. Glenoid cavity, Amaa-plfha, 

trika : see § 60. In this connexion Dallana^s explanation of 
the Susnitiyan phrase trika-mmhaddha^ triangular in form, is 
significant as showing the decay of anatomical knowledge subj 
sequent to the time of Susruta. He says : ‘ The place where the 
two collar-bones connect with the neck, that place is meant by the 
term trika! ^ This place, as may be seen by referring to Fig, 4, 

* This explanation is also quoted in the Bhava Prakdia (Jiv. ed., 
p. 60). In the Bengali commenta^iy, appended to the edition of that 
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has no apparent connexion with the scapula, and its mention in 
a description of the latter bone, accordingly, is quite out of place. 
The explanation of Dallana, however, would appear to be a 
tradition of considerable antiquity. For its incongruity would 
seem to have induced Vagbhate I to change the text of Su^nita’s 
description of the scapula. In the seventh chapter of the 
Anatomical Section of his Summary, quoting Sui^ruta’s descrip- 
tion, VSgbha^ I replaces the Su^rutiyan phrase trika-sambaddha, 
trebly bounded or triangular, by the phrase bdkumula-sambaddha, 
joined to the root of the arm, i. e. to the head of the humerus. 
Here we see that VOgbhata I replaces the incongruous ex- 
pression ‘junction of the collar-bone with the neck * by the 
phrase ‘junction with the head of the humerus Though this 
alteration doubtlessly now states a correct fact — the junction of 
the scapula with the head of the humerus in the glenoid cavity 
— it entirely abandons Susruta's striking description of the 
triangular shape of the scapula, apparently because Vagbhate I 
also did not know what to make of the Susrutiyan term trika, 

. § 57. The Thorax: Sternum and Ribs 

1. Vra% or vahma, breast, chest ; pdi'^va, region of the ribs ; 
pdrhaka or parinka^ rib. The organs denoted by these terms, which 
are common to all three writers, Atreya-Charaka, Susruta, and 
Vagbhato I, form three sides of the thoracic cage {padjara), the 
fouiih side being formed by the prstha^ or back. The four sides 
of the thoracic cage are made up thus : the back by the thoracic 
vertebrae, which itre included in the term prstha^ back (§ 58) ; 
the two sides by the ribs, denoted by the term pdrhaka or parmka 
(§ 57), and the front, by the sternum and costal cartilages, which 
are jointly denoted by the term ura9 or vaksas, breast. 

2. Regarding the number of bones of the front of the thorax, 
that is, the breast {Mras\ the lists differ very considerably. 
Charakas list (§ 4) counts fourteen, while the traditional 

work by Debendranath and Upendranath Sengupta, p. 597, the place 
in question is explained as ‘ the most depressed spot of the vertebral 
column, well known under the name trika ' {pfiemdatter sarva-nimna 
trika ndme pratiddha) t 
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Recension of Susruta’s list (§ 27) counts only ei;^ht, and the list 
of Vag*bhata I (§ 37) agrees with the latter. Again, the Non- 
medical Version of Atreya’s list counts not less then seventeen. 
It has already been shown to be very probable that the latter 
number represents the true count of Susruta, and that the num- 
ber eight is properly the count of the list of Vagbha^ I, from 
which subsequently it was foisted into the list of SuiSruta (§§ 33, 
34, 40), 



Fig. 14. 


The Thorax. Anterior View. 

Showing— 1-7, a. Costal cartilages, Jatru. 

1-12,6. Ribs, Vdrivaka, 

I. Sternum, Ura$. 

II. Vertebral column, Pr^tha-vamia, 

3. The bones of the organs that constitute the sides and back 
of the thoracic cage are satisfactorily accounted for in the next 
two paragraphs. The only bones that remain to be accounted 
for are those of the organs that constitute the front, that is, the 
sternum and the costal cartilages (Figs. 14 and 16). It may, 
therefore, be justly concluded that these must account for the 
numbers mentioned by ihe Indian anatomists. The cartilages, 
we may remember (§ 30), are reckoned by them as ‘ tender * 
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{(arum) bones. The costal cartilages (1-7, in Fig. 14) form 
the links that connect the sternal end of the shafts of the ribs 
with the sternum. But only the seven upper ribs (distinguished 
as the ‘ true * ribs) are in this way connected. The cartilages of 
the upper three * false ’ ribs (eighth, ninth, tenth) are attached 
to the cartilage of the seventh rib. The remaining two 
ribs (eleventh and twelfth) do not connect at all with the 
sternum, being ‘ floating * ribs. It will be seen that these 
facts admit of two ways of counting the number of costal 
cartilages. One may take them to be either seven or eight. We 
have only seven cartilages, if we take those of the seventh, eighth, 
ninth, and tenth ribs which are attached to one another as con- 
stituting but a single cartilage ; or we obtain eight cartilages, 
if we count the cartilage of the seventh rib and the cartilaginous 
attachments thereto of the eighth, ninth, and tenth ribs as two 
distinct cartilages. Applying these alternative views to the 
whole of the cartilages, or ^ tender ’ bones, of the breast, we have 
to count either seven or eight cartilages on either side of the 
sternum, that is, a total of either fourteen or sixteen cartilages, 
or ‘ tender ^ bones. 

4. Both views are represented in the lists of the ancient Indian 
linatomists, Susruta counts sixteen bones; and these sixteen, 
together with the median bone of the sternum, make up the 
seventeen bones of the liras or breast, which we find in the 
genuine form of his list (§ 34). Charaka, on the other hand, 
counts only fourteen bones (§ 4). The difficulty in his case is 
that apparently he ignores the existence of the sternum : one 
expects that he would count fifteen bones. Considering that the 
sternum is a very prominent bone which even a less experienced 
anatomist would have no diflSculty in feeling under the skin, it 
is inconceivable that Charaka (or rather Atreya, whose system 
Charaka reports) should have failed to recognize it. The proba- 
J)ility is that Atreya merely omitted to distinguish between 
bone and cartilage, that is, between the hard bone of the sternum 
and the ‘ tender ’ bone of the costal cartilages. To him probably 
the sternum appeared to be merely a continuation of the latter 
which he considered as meeting in the median line of the breast. 
He looked upon the front of the thoracic cage as formed by 
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a series of seven long bones, placed horizontally one above the 
other, and attached to one another in the median line. On the 
homological principle, he divided this series of bars into two 
halves, and thus obtained his total of fourteen bones. 

5. Susruta’s treatment of the bones of the breast marks an 
anatomical advance, inasmuch as he distinguishes the sternum 
from the adjacent costal cartilages, and the cartilaginous attach- 
ments of the eighth, ninth, and tenth ribs from the cartilage of 
the seventh rib. Incidentally, moreover, Susruta’s count of 
seventeen bones of the breast has an important chronological 
bearing, inasmuch as the same count is found in the ritual 
^tapatha Brdhmana (see §§ 42, 62), the reputed author of which, 
Yajnavalkya, not being a medical expert himself, must have 
obtained his knowledge of the skeleton from the current surgical 
school of his time. Susruta, therefore, must be placed earlier in 
date than the Saiajjafha Brdhmana ^ 

6. It is not quite so easy to recognize a rational ground for 
the number eight of the list of Vagbhata I. The only explana- 
tion that can be suggested is that it arose from an unintelligent 
attempt at combining the doctrines of Atreya-Charaka and 
Susruta. While accepting the former’s theory of a series of bars, 
Vagbhata I added to it an additional eighth bar, in conformity 
with the count of Susruta. At the same time he abandoned the 
homological division into halves, which would have given him 
sixteen bones for the breast. The reason of this abandonment, 
probably, was that the duplication of the number eight (or, for 
that matter, of the number seven) would have int.erfered with his 
obtaining the requisite total of 360 bones for the whole skeleton 
(§§ 38, 41). 

f 58 , Continuation : the Ribs, and their Appendages 

1. Pdrha^ region of the ribs ; »tana^ breast ; pdrhaka or 
parhika, rib ; Hhdlaka, socket ; arbnda, tubercle. The last three 
terms are peculiar to the list of Atreya-Charaka (§ 4), from 
which they are adopttid into the list of VfigbhaU I (§ 87). 
Susruta uses only the first term, but tha(. he agrees with the 
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theory of Atreya-Charaka, implied in the nee of the other three 
terms, is evident from the fact that both hold the same number 
of bones to constitute the par ha ^ or region of the ribs. Accord- 
ing to Atreya-Charaka these bones number seventy-two, while 
according to Su4ruta they number thirty-six on either side, and 
therefore seventy-two altogether. The term stana occurs in the 
list of the Atharva Veda (§ 43). 

2. Su^ruta does not explain how this 
number is arrived at, but Charaka states 
that there are twenty-four pdrhaka or zj^®*****"^^ 
parhka, ribs, twenty-four %thdlaka^ sockets, jjT 
and twenty-four arbuda^ tubercles. And, of // 
course, as indicated by Su^ruta's manner jj ^ 

of counting, it is to be understood that I ! f ‘ I 

there are twelve of each kind, that is, I \ ^vf 

alt<^ether thirty-six, on each side. Each AV \ Jr 
rib (Figs. 15, 16, 17) consists ^ of a shaft, 
and of a bead with neck ; also at the point 
of junction of these two parts there is a 
tubercle which articulates with the trans- 
verse process of the corresponding verte- ^ 

bra; and this transverse process has a 

facet, or very shallow cavity, for the re- Fir^ and Sixth 

ception of the tubercle. It is from this „ , 

* a. Head ) , 

facet that the transverse process takes ^ ^eck \ 
its name ithdlaka^ which word means a c. Tubercle, Arbuda, 
shallow socket. The transverse processes, Shaft, Parivaka, 
though really a part of the vertebral sys- c^sui 

tern, are considered by the ancient Indian cartilage, 
anatomists a part of the system of ribs by 

reason of their containing the sockets, or facets, for holding the 
ribs. The word %thdlaka is a diminutive of the word sthdla^ 
vessel, cup, or pan, and means a small or shallow cup or pan. 
In anatomical terminology the two words, sihdla and ^thdlaka, 
mean, respectively, socket for a tooth (§ 68) and shallow socket 
(or facet) for a rib. The name of the tubercle is arbuda^ and the 


Fig. 15. 

The First and Sixth 
Ribs. 

“■ i Sthdiaka. 

b. Neck ) 

c. Tubercle, Arbuda. 
€, Shaft, Parivaka, 

/. Extremity of Shaft, 

artic'ulating with costal 
cartilage. 


’ See Dr. Potter's Compend of Human Anatomy i p. 38. 
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name of the shaft (including the neck), or rib proper, is pariuka 
or pdr^vaka. Each of the three parts, the rib, its tubercle, and 
its corresponding transverse process, as usual with the ancient 
Indian anatomists (§ 44), is counted as a separate bone. It may 
be noted^ however, that even admitting the Indian way of 


c 



Fig. 16. 

Diagram of Transverse Section of Thorax. 

Showing — I. Vertebra, Prgjhdsthi, with a. Body. 

K h. Transverse process, Sthdlaka, 
r, c. Spinous process. 

II. Rib, with d,d. Shafts Fdr^vaka. 

e, B. Tubercle, Arhuda. 

/,/. Costal cartilage, liras. 

III. Sternum, liras. 

counting, there would strictly be only sixty -eight bones (or 
thirty-four on either side), because in reality there exist only ten 
tubercles on either side, the two lowest, or ‘ floating ribs (the 
eleventh and twelfth) having no tubercles. But the Indian 
anatomists, owing to their usual fancy for symmetry (§ 44), count 
twelve tubercles, just as they count fifteen joints in the fingers 
and toes. 
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3. The only Indian writer, who, so far as I know, attempts 
to g*ive a detailed explanation of the three terms pdrhaka^ 
sthdlakay arbuda^ and of their respective numbers, is Nanda 
Pandita. As his explanation differs from that above given, it 
becomes necessary to consider its claims to acceptance. It occurs 


B 



Fig. 17 . 

Thoracic Vertebra, Kikasd. 

”* A. Lateral View. B, Posterior View. 

a. Body. h. Spinous process. 

r, c. Transverse processes, Sthdlakay with d. Facet for tubercle of rib. 

in his commentary on the Institutes of Vishnu, and runs as 
follows : 

There are thirteen ribs (pdr«vaka) on either side, which 
aggregate to twenty-six. The tubercles, (arbuda), being the 
bones which connect the ribs with the breast (vaksae)^ are ten 
on either side, which make twenty. The sockets [stkdlaka), 
being the bones which connect them with the back ( prstha)^ are 
thirteen on either side, which make twenty-six. In this way, 
the ribs together with their tubercles and sockets amount to 
seventy-two (i.e. 26-f 20 + 26 = 72). (Original Text in § 85.) 

• 

It is evident that in this explanation the tubercles {arbuda) 
are identified with the costal cartilages which connect the upper 
ten ribs with the sternum (Fig. 16). But the term tubercle, 
arbuda^ would be most inappropriate as applied to the costal 
cartilages. Moreover, the latter do not belong to the ‘region 
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of the ribs * (pdrSva)^ but to the front of the thoracic ca^e, or the 
breast («ra#) ; see § 57. Further, there are, strictly speaking, not 
ten costal cartilages, but only seven ; for the four lowest connected 
ribs have, between them, only one cartilage. On this last point, 
indeed, theories of counting might differ ; but what is fatal to the 
explanation of Nanda Pandita is the explicit statement in the 
list of Charaka that the numbers of the ribs, soc^kets, and tubercles 
are equal, there being twenty-four of each kind. Another fatal 
objection is that there are, as a fact, not ‘ thirteen ribs on either 
side *, but only twelve. A thirteenth rib does occur in excep- 
tional cases ; but twelve is the normal number, and obviously 
that number alone can serve for the count. Moreover, it is most 
improbable that Nanda Pandita had any knowledge of the rare 
occurrence of an exceptional thirteenth rib. In all probability, 
he adopted his count of thirteen ribs from the ^aiapaiha 
Brdhmana (see § 42, cl. 9), which treats the collar-bone as a 
thirteenth rib, not realizing that by doing so he was duplicating 
the collar-bones which are separately enumerated in the list of 
the Institutes of Vishnu under the name aha {ahaka). 
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1 . Pr^^tha, back ; prstha-vaima, lit. back-row, i. e. vertebral or 
spinal column ; prstk-dsthi, back-bone, or prHka-gaUdHki^ bone 
belonging to the back, or back-bone, all three denoting the 
vertebra. The first two terms are chiefly found in Su^ruta ; the 
next two chiefly in Charaka and in the Non-medi<ial version of 
the Institutes of Vishnu. The last term, prHti (or which 
properly denotes the transverse process of a vertebra, and 
thenee the vertebra itself, is peculiar to the Vedas (§§ 42, 43), 
where it occurs in the plural number to denote the series of 
vertebi*ae or the vertical column.' 

* In the Vedas there occur the following further terms: klkaaa fof 
the^ entire spinal column, or for its cervical, or thoracic, portion ; 
anuka or anukya and ka/rdkara^ for its truncal portion ; andka^ for 
its thoracic, or lumbar portion, and vdara for its lumbar portion ; 
also kardkara and kuntd/.a for the transverse processes of the vertebra. 
See § 42, cl. 3 and 4 ; also my article op Ancient Indian Medicine, in 
the Journal of the Royal Aeigiic Society for 1907, pp. 2-10. 
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2. The actual number of the bones of the entire vertebral column 
is twenty-six, consisting of twenty-four simple and two com- 
posite bones. The former are the true vertebrae, and comprise 
the seven cervical, the twelve thoracic, and the five lumbar 



Fio. 18. 

Vrrtebral Column, Prstka-vamia, 

A. Lateral View. B. Dorsal View. 

» I. Cervical, Orfvd. II. Thoracic, Anftka, III. Lumbar, Udara, 
IV. Sacrum, Trika, V. Coccyx, (Ticda. 

vertebrae. The two composite bones are the sacrum or sacral 
bone, and the coccyx or anal (caudal) bone (Fig. 18). Either 
of these consists of five vertebrae fused together, and hence 
known as the false vertebrae. It is to be noted, however^ that 
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the first sacral vertebra is of a transitional and partly lumbar 
character, and occasionally remains permanently separate.^ It 
is this fact which appears to have caused Susruta to count six 
lumbar vertebrae. 

3. As regards the cervical vertebrae, they are counted by the 
Indian anatomists separately, as constituents of the neck (§ 61). 
Moreover, in Susruta^s system, the sacral and anal bones also are 



c 


Fig. 19. 

Thoracic Vertebra, Prsthasthi or PrsiL 
Superior Aspect. 

a. Body. ft, ft. Transverse processes, SthAlaka. 
c. Spinous process, d, d. Facets for tubercle of ribs. 

€, Arch. 

counted separately as constituents of the pelvis (§ 60). There re- 
main, therefore, only the twelve thoracic and five lumbar verteblue, 
altogether seventeen, or, if we include the sacral and anal bones, 
nineteen bones to be accounted for. Against these seventeen 
or nineteen bones Susruta counts thirty, and Charaka forty-five. 
In order to appreciate these large numbers correctly, we must 

^ In some quadrupeds, e.g. the gibbon, the normal number of the 
lumbar is six, and of the sacral four. See Dr. Gerrisb, Textbook of 
Anatomy, 2nd eel, p. 133, Dj. Wiedersheim, BWmtwre of 34. 
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remember the pcjsuliar practice of the Indian anatomists to connt 
‘ processes ’ as separate bones (§ 44, cl. 1). Each vertebra (Fig. 19) 
consists of a ‘ body ’ and an ‘ arch the latter being constituted 
of three particularly prominent ‘ processes viz. the two trans- 
verse processes and the spinous process. Charaka counts these 
four parts, that is, the body and the three processes of the arch, 
as separate bones. On this point, Su^ruta differs from Charaka ; 
and it constitutes one of the two cardinal points of difference 
between the two systems (for the other, see §§ 65, 66). In the 
view of Snsruta, with his more thorough application of the 
principle of homology (§ 28, cl. 2), the body and spinous process, 
both of which lie in the median line of the body, constitute but 
a single bone, while the two transverse processes, being homo- 
logous on the right and left sides of the body, are separate 
bones. Accordingly, while Charaka counts four, Sii^ruta 
counts only three bones to each vertebra. Moreover, with 
regard to the thoracic vertebrae, another point must be remem- 
bered Their transverse processes were reckoned by the Indian 
anatomists along with the ribs as their Hhdlaka^ or sockets, and 
have been already disposed of in the preceding paragraph. It 
is only the body and spinous process of the thoracic vertebrae 
which are counted by them as ^ bones belonging to the back ’ 
( pr^tha^gat’-Mhi) . 

4. The system of SuiSruta counts thirty bones, exclusive of the 
vertebrae of the neck (§61) and the pelvis (§ 60). This number 
is made up thus : 

12 thoracic vertebrae (excl. transverses) . . .12 bones 

6 lumbar vertebrae (inch first sacral, and dividing 

each into body and two transverses) x 3 . . 18 bones 

Total . 30 bones 

In the case of the first saci’al vertebra, its two alae (Fig. 20, ^ ^) 
correspond to the two transverse processes of the ordinary 
lumbar vertebra. 

5. The system of Charaka counts forty-five bones. Like 
Su^ruta’s system it excludes the vertebrae of the neck ; but, 
unlike it, it includes those of the pelvis (the sacral and anal 
bones). Accordingly its numeration is made up thus : 
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1 2 thoracic vertebrae (excl. traiisvei'ses, but separating 

body and spine) x 2 24 bones 

5 lumbar vertebrae (separating body, spine, and two 

transverses) X 4 20 bones 

1 pelvic bone (in cl. sacrum and coccyx) ... 1 bone 

Total 45 bones 

6. The treatment of the pelvic bones by Susruta and Charaka 
respectively shows the formers advance in anatomical know- 
ledge. That Charaka took the sacrum and coccyx to constitute 
a single bone is shown by the circumstance {infray cl. 7) of 
Vagbhate I adopting that count from him. Susruta's more 
intimate knowledge of the structure of the pelvis is shown not 
only by the fact that he recognized the separate existence of the 
sacrum and coccyx, but also by the fact that he realized the 
peculiar shape of the sacrum as being triangular (§ 60, cl. 3), and 
especially of its first vertebra as resembling that of the fifth 
lumbar, on which account, in fact, he counted the first sacral 
rather as a lumbar vertebra. 

7. The system of Vagbhate I is peculiar. Its aim is to 
combine the systems of Charaka and Susruta (§ 38). Following 
the doctrine of the latter, Vagbha^ I counts thirty back-bones, 
excluding the sacral and anal bones from the vertebml column, 
and relegating them to the pelvis. But if he had reckoned 
these two as separate bones, he would not have been able to 
secure the required total of 360 bones for the whole skeleton. 
Accordingly, with regard to this count, he adopted the system 
of Charaka, and counted the sacrum and coccyx as constituting 
a single bone. In the system of Vagbhate I, therefore, the term 
trika^ or triangular bone, which he took over from Sufiruta, 
includes both the sacral and anal bones (§ 60, cl. 4). 

^ 60. The Pelvis : Hip-hones^ Pubes ^ Sacrum^ Coccyot 

1. &rom^ pelvis, or the pelvic cavity, consisting of kroni-pialaJka, 
or nitamha^ hip-blade ; hhaga or hhdg-dHhi^ pubes or pubic bone ; 
irika^ sacrum or sacral bone ; and ^da or gud^d^tki^ coccyx or 
anal (caudal) bone. The term ironi’^pholttka is pftnid isT to the 
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list of Charafcft 4), while Sairuta (§ 27) and Vagbhate I (§ 37) 
use the term niiamha. The full form hkag-Mthiy bone of the 
pubes, or the pubic arch, is employed in the list of Charaka. 
The shorter form hhaga occurs in the lists of Sulruta and 
Vagbhata I. In literary Sanskrit, and in popular usage, the 
word hhaga bas the naiToyrer meaning of the external female 
sexual organ, the vulva' (yont^\ but in medical usage it has 
a wider meaning, irrespective of sex. There it denotes the 
inferior part, or base, of the trunk, that is, in the male, 
the space between the anus and scrotum, or the perinaeum ; 
in the female, the space occupied by the vulva and the perinaeum. 
When not referring to the trank as a whole, but to its bony 
constituents, hhaga^ or more accurately bhag-dsthi^ or bone of 
hhaga ^ denotes the bone contained in that inferior part^ namely, 
the pubic arch, made up by the two ossa pubis and the symphysis 
(Figs. 4, 21). It is quite correctly des ribed by Chakrapanidatta 
(§ 1 ] , cl. p. Sf) as ‘ the cross {(iryak) bone which binds together 
the haunch-bones (ilium plm ischium) in front *. The full form 
gud-dsihi, or bone of the anus, anal (or caudal) bone, occurs in 
the Comp< adium of Vagbhate II.^ But in the lists of Susruta 
and VSgbhate I the shorter form guda is used. That word 
ordinarily means anus, but of course in the lists, being the 
denotation of a bone, it must signify the anal, or caudal bone, 
that is, the coccyx. 

2. Susruta, in his statement on the skeleton (§ 27), explicitly 
states that the pelvic cavity is constituted of five bones, namely, 
the anal bone (guda), the pubic bone (bliaga), the two hip-bones 
(nitamha or HToni-^phalaka)^ and the triangular bone (trikn^ or 
sacrum). This agrees with the actual constitution of the pelvic 
cavity. For the pelvis includes the coccyx or caudal bone (guda\ 

* It is this circumstance which led to the absurdity, explained in 
I 9, of the inclusion of the male and female generative organs, 
medhr-dsthi, penis, and hhaga, vulva, by Oangadhar in his recension 
of Charaka’s list of the bones of the skeleton. The usage of literary 
Sanskrit is taught in the great vocabulary, the Afoarakosa^ while the 
medical usage is defined in the medical vocabulary, Edjantghaniu ; 
see § 97, cl. 7. 

* e.g. Aftdhga fffdaga, Niddna Sthdna, chap, ix, verse 1, in 
1st ed., vol. i, p. 768. 
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the triangular sacrum and the two ossa innominata. 

These last-mentioned bones consist, each of three parts, the 
ilium, ischium, and os pubis. The Indian anatomists prefer to 
divide the ossa innominata into two parts, namely a posterior 
and an anterior portion. The former, consisting of the ilium 
and ischium, exists in duplicate, one on the right, the other 
on the left side of the skeleton, and is named sroni-phalaka (or 
nitamb(i)^ blade of the pelvis, hip-blade. The latter is formed 
bv the prominent pubic arch, and is called hhag-dMi, bone ol 


h 


9 

Fig. 20. 

Pelvis, &roni. Anterior View. 

Showing— a, a. Ilium phis (below) Ischium, Nitamha, 

6, h. Ischio-pubic arch, Vitapa 

c. Coccyx, Ouda (see Fig, 18). 

d. Fifth lumbar vertebra. 

e. First sacral or sixth lumbar vertebra. 

/. Sacrum (9nd-5th vertebrae), Trika. 

g. Pubic arch, bhag-dsthi. 

h. Ridge between first and second sacral vertebrae, 
i, i. Alae of first sacral or sixth lumbar vertebra. 

fc, k. Acetabulum, Ouda-hhaga-miarnJba, 

the pubes (Figs. 4, 20). As this bone lies in the median line 
of the skeleton it is not subject to duplication by the homo^^ 
logical principle, but (like the penis and vulva to which it gives 
attachment) it is counted, in the Indian anatomical system, as 
a single bone. In fact, it corresponds, in the lower part of the 
body, to the breast-bone or sternum, in the upper part ; and thus 
the ischio-pubie arch § 2$, footnote on p. 7'2), connecting 
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the pubic arch wijth the ischium, is the homologue of the clavicular 
arch {kakm-dhara^ clavicle), connecting the sternum with the 
shoulder. The pubic arch, of coui-se, does not really consist 
of a single bone, but is made up of two bones, the ossa pubis, 
which form the two sides of the arch, and which are bound 
at the top of the arch by means of a cartilaginous disk forming 
the symphysis pubis. But it must be remembered that for the 
Indian anatomist cartilage is bone (§ 30), and from his point of 
view he was justified in regarding the whole arch as composed 
of a single bone. We must also remember that the mode of 
counting the bones of the skeleton is more or less arbitrary 
at all times. Modem anatomy counts the ilium and ischium 
as two separate bones, though, as a matter of fact, they are 
ankyloscd in the adult: it does so as a matter of scientific 
convenience, and is justified in doing so by the circumstance 
that they arc really separate in early life. Indian anatomists, 
on the other hand, having regard to the adult condition, count 
the ilium and ischium as constituting a single bone. 

8. On the other hand, in the system of Atreya-Charaka, the 
anal {^udaf and sacral (irika) bones are not reckoned as parts 
of the pelvis, but as a portion of the vertebral column. In that 
system, indeed, those two bones are considered to constitute but 
a single bone, which is included among the forty- five vertebrae 
(§ 59, cl. 5) without being named separately. This, as has been 
stated (§ 59, cl. 6), is one of the marks of the divergent pelvic 
systems of Susruta and Atreya-Charaka. Su^ruta seems to have 
been the first to count the sacrum and coccyx separately, and 
thus to recognize the distinction between true and false 
vertebrae. It is also not improbable that he was the first 
particularly to observe the triangular shape of the sacrum, and 
to give it the name irika^ or triangle, which expresses that fact, 
and by which it is now generally known. It should be noted, 
however, that Susruta s trika is not quite identical with the 
sacrum of modem anatomy. He treats the first sacral vertebra 
as belonging to the lumbar region, and as forming a sixth 
lumbar vertebra (§ 59, cl. 2, 4). His sacrum, therefore, comprises 
only four vertebrae, and it constitutes the triangular bone 
which is made up of these four, and which subtends the ridge 
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that connects the two uppermost foramina of , the sacrum (Fig. 
20, h). 

4. Vagbhata I, as usual, attempts to combine the systems 
of Atreya-Charaka and Su4ruta. Prom the latter he adopts 
the transfer of the sacral and anal bones from the vei*tebral 
column {prs(ka) to the pelvis But he follows the former 

in counting them as forming together a single bone, which he 
names friia, or triangular (§ 38, cl. 3, § 39, cl. 7), 


C. The Head and Neck 

^ 61 . The Cervical Vertehrae^ or Neck-bones 

1. Gnvd, neck. This term is used in all the three lists, of 
Atreya-Chamka, Susruta, and Vagbhate I, to denote the cervical 
column in the posterior part of the neck. The list in the 
Atharva Veda (§ 43) uses the term sJcanilka in the plural number 
to denote the neck-bones. 



Fig. 21. Fig. 22. 

The Atlas, viewed from above. The Axis. Anterior View. 

a. Arch. o. Body. 

6. Odontoid process. 

2. There is no part of the skeleton with regard to the number 
of bones of which the lists differ more widely. The list of 
Atreya-Charaka (§4) makes the number of neck^bones to be 
fifteen. The Traditional Recension of the list of Suinita (§ 27 ) 
makes it to lie only nine, while the list of Vagbhata I (§ 87) 
makes it to be thirteen. As a matter of fact, the number of 
the cervical vertebrae is seven j but they greatly differ among 
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themselves in some respects. The first vertebra, called the 
atlas (Fig. 21), is practically a mere ring. It lacks the body 
and spinous process of the normal vertebra. The second vertebra, 
called the axis (Fig. 22) consists practically only of a large 
strong body, surmounted by the odontoid process, on which 
as a pivot the atlas rotates.^ The remaining five vertebrae 
possess the normal type (§ 59, cl. 3), and consist of a body and 
three (one spinous and two transverse) processes; but these 
processes, in all except the seventh, are short and bifid at the 
extremity (Fig. 23), and hence not very prominent. The seventh 
vertebra is exceptional : it approaches in shape the upper thoracic 



Fio. 23. 


A Cervical Vertebra, viewed from above. 

a. Body. 

b. Bifid spinous process, 
c, c. Transverse processes. 

vertebrae, having a very long spinous process, whence it is 
called vertebra proininens, as well as large transverse processes.^ 
3. These considerations fully explain Susruta’s count of nine 
neck-bones. He counted each of the six upper vertebrae as 
a single bone ; but the seventh he treated in the same way 
as he treated the thoracic vertebrae (§ 59, cl. 3), that is to say, 

he counted it as consisting of three bones; viz. a body j)lu^ 

• 

’ See Dr. Gerrish’s Textbook of Anatomy, 2nd ed., p. 117. The 
odontoid process, in fact, is the b^y of the atlas from which it has 
become separated, and become ankylosed to the axis. 

* Ibid., pp. 117, 124, ‘The spinous processes of the upper verte- 
brae are not readily felt in the living body, until we reach the 7th or 
sometimes the 6th spine.’ 
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spine, and two transverse processes. He thus obtained 6 + 3 = 9 
bones. 

4. Atreya-Charaka obtained his total of fifteen bones by 
treating the cervical column somewhat similarly to the vertebral 
column (§59). He gave two transverse processes to each vei-tebra, 
counting them as separate bones, and looked upon the bodies 
of the vertebrae as constituting together a single columnar bone. 
He thus had twice seven transverse processes, or fourteen bones, 
phts one columnar body, or a total of fifteen bones. That this 
was really Atreya’s procedure is shown by a statement of the 
Satajoatha Brdhmana^ which is evidently based on Atreya’s theory 
of the cervical bones, and which says (§ 42, cl. 3) of the neck- 
bones, ‘ Fourteen are the transverse processes, and their strength (or 
strong bone) is the fifteenth ; hence by means of them, though 
they are very small, man can bear a heavy load.’ At the same 
time, Atreya’s procedure shows that his knowledge of the 
structure of the cervical bones was not so intimate as that of 
Susruta ; for there is no single central columnar bone in the 
neck, and the transverse processes of the vertebrae are far less 
prominent in the neck than in the back ^ (Fig. 18). 

4. As regards the count of Vagbha^ I, his total of thirteen 
bones probably represents, as usual, a compromise between the 
systems of Atreya-Charaka and Susruta. He appears to have 
counted two bones (transverse processes) for each of the cervical 
vertebrae, except the first, which, being a mere bony ring, 
without body and spinous process, was reckoned as a single 
bone. He would thus obtain his total of thirteen bones (i.e. 
6x2=12 + 1 = 13). 


^ 62. The Windpipe 

1. Kanthanddl, lit. throat-pipe, or jatru^ windpipe. The 
former term is peculiar to the list of Susruta (§ 27), the latter 
is employed in the list of Atreya-Charaka (§ 4). In the list oJ 
Vagbhata I both terms occur, though they denote the same 
organ, this being (as explained in § 38, cl. 4) one of its con- 
spicuous incongi’uities. 


’ ‘ The transverse processes are rather short. —76., p. 116. 
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2. The windpipe consists of four parts, the larynx, trachea, 
and two bronchi *(Fig. 24). These four parts are enumerated by 
Suiiruta as four distinct bones. On the other hand, Atreya- 
Charaka counts the whole organ as a single bone. Strictly 
speaking, of course, the organ consists not of bone at all but of 
cartilage ; but by the ancient Indian anatomists cartilage is re- 
garded as a kind of tender, or immature {taruna) bone (§ 30, p. 80). 

3. The word jatru — so far as I am aware — is explained in all 
Sanskrit dictionaries (native Indian, as well as European) to 



Fig. 24. 


The Windpipe, Jatru or Kanthanadl, 

L. Larjmx. Tr. Trachea. B, Bronchi. 

mean, not the windpipe, but the clavicle or collar-bone. This — 
so far as the occurrence of the word in medical literature is 
concerned — is a total mistake. It becomes, therefore, necessary 
^o discuss more fully the correct meaning of the word.^ 

4. In the earliest medical compendia the toxm jatru is either 
synonymous with grlvdy neck, or signifies more especially a 

^ See also a fuller discussion of this point in my article on * Ancient 
Indian Medicine' in the Journal of the Royal Asiatic Society iov 1906, 
pp. 922 £f. 
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particular aspect of it The neck contains two structures, 
posteriorly the oei-vical column, denoted more particularly by the 
term ynrd, and anteriorly the windpipe, denoted more par- 
ticularly by the term jatru. As the latter term, in a general 
way, also denotes the whole neck, Susruta prefers, in his list of 
bones (§ 27), to employ the more specialized term ianfkanddi, 
throat-pipe, to indicate the windpipe as distinguished from 
the cervical column. On the other hand, outside his list, he 
frequently uses the two terms jairu and ^rivd as practically 
synonymous, to denote sometimes the windpipe, sometimes the 
neck generally. Thus in his class-list of the bones (§ 30), 
enumerating the cartilages, or tender bones (laruna\ he makes 
them to include ^ the nose, ears, neck (^rlvd)^ and eyeballs * 
(Original Text in § 88). Here obviously the term ff7-ivd cannot 
refer to the cervical column, but must denote the windpipe. 
Again in the sixth chapter of the Anatomical Section [Sdrira 
Sthdiid)^ speaking of certain thirty-seven ^ vital spots ^ [marman), 
he says (Jlv. ed., p. 336, cl. 4) that they are situated ‘ from the 
neck {grwd) upwards’; but afterwards (Jlv., pp. 342-3, cl. 32), 
mentioning them in detail, he describes them as ^ situated from 
the neck {jairu) upwards*; and then, enumerating them, he 
mentions among their number some which are situated in the 
windpipe (kan\hand(]%) and others in the cervical column (ynr«). 
Here we have Susruta employing the term jatru as synonymous 
with grlxd, neck, in a general way, and, again, specializing, he 
uses gnvd for the posteriorly- lying cervical column, but kan\ha- 
nd(ll for the anteriorly-lying windpipe Similarly Vagbhata II 
(in his Astdnga-Hrdaya, II. 4, verse 2, in 1st ed , vol. I, p. 592), 
speaking of the same thirty-seven vital spots, says that they 
are situated urdhvamjairoh, or upwards of the neck, mWig jairu 
synonymously with grivd. Again in the fifth chapter of the 
Pathological Section (Niddua Sthdna\ speaking of the rheumatic 
disease mangd-itambha^ or rigidity of the neck, Suiruta says 
(Jiv. ed., p. 249, verse 69) gnvd apavariate^ ‘the neck becomes 
awry.* Similarly Charaka, or rather Dridhahala' (VI 26, 

^ The statement is really one of the Compleinentor Dfidhabala, who 
wrote the chapter in question. He is expressly named as its author 
by Vijaya Ilakshita, the commentator of the Nidana (Jiv, ed., p. 162). 
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verse 41«, Jiv. ed., 1896, p. 775), referring to the same disease, 
says grlvd antar-dyamyate^ ‘ the neck becomes bent inward/ On 
the other hand, VSgbhata I {A^tdnga Samgraha^ III. 15, vol. I, 
p. 300, last line, quoted by Vagbhata II in Asfdnga Hrdaya^ 
III. 15, verse 22, in 1st ed., vol. I, p. 9i!&\),S8i,yBjatrur<'dyamyate} 
This shows that gnvd and jatru are synonymous terms. Again, 
in the thirteenth chapter of the same section, speaking of the 
Valmika disease,^ Su^ruta tells us (Jiv. ed., p. 286) that, among 
other places, it occurs grlvdydnK^uTdhva-jatnmi, in the cervical 
column and upwards of the windpipe, that is, in the neck 
generally. Vsgbha^ I, speaking on the same subject (Asfdnga 
Sathgra/ia, VI. 36, vol. II, p. 316, 1. 3, quoted by Vagbhate II, 
in Asfdnga Hrdaya^ VI. 31, in 1st ed., vol. II, p. 682, verse 19^), 
says jatrurdhvam^ from the neck upwards, omitting grlvd, 

and therefore using jatru as indicating the neck generally. On 
the other hand, Madhava, in his 'tfiddna (Jiv. ed., p. 276), para- 
phrasing the statement of Susruta, uses the two terms gnvd, 
cervical column, and gala, windpipe, instead of Su^ruta’s grlvd 
and jatru, thus showing that he took jatru to be synonymous 
with gala, windpijie. Again, in the fifteenth chapter of the 
SupplenlOntary Section {JJ tiara Tantra), speaking of hikkd, or 
hiccough, Susruta uses the term jafrn-muhU, ‘ from the base of 
the neck* (Jiv. ed., p. 849, verse 9, quoted by Madhava, in his 
Niddna, p. 105). The same phrase is used by Charaka (or rather 
Dridhabala, VI. 19, in Jiv. ed., 1896, p. 689, verse 30 <x) and 
Vagbhata I (Asfdnga Samgra/ia, III. 5, vol. I, p. 270, 1. 6. 
quoted by Vagbhata II in Astdvga Hrdaya, III. 4, verse 22, in 
Ist ed., vol. I, p. 716). Gayadasa, in his commentary on the 
Compendium of Susruta (according to Vijaya Rakshita, in the 
Madhukosa, Jiv. ed., p. 105), explains here jatru by grlvd, neck, 
or kanaka, throat. The two terms urdhvajatru and jatmrdhva 
are synonymous, and denote one of the three parts into which 
the body is divided. These three parts are : (1) the four 

* Both terms, apavartate and dyamyaie, according to the com- 
mentators, are synonymous of vahn-hhavati or vd^-kriyate, * it 
becomes crooked* {Nidd/ua, p. 152 ; Astdnga Hrdaya, p. 831), 

2 Suppurating scrofulous glands, according to Dr. U. C. Dutt*s 
translation in his edition of the Madhava Niddna, p. 193. 

M 


noiBRi7Ln 



162 


ANATOMICAL. IDENTIFICATIONS [§ 62 

extilemities (SdMa), (2) the trunk or middle (antarddhi or madhyd), 
and (3) the neck and head (siro-gnvd). It is the last-named 
portion which is also called Urdfiva^jatru ov jatrUrdha^ i.e. ^the 
portion from • the neck upwards and inclusive of the neck. 
Both forms of the term are frequently met with. Thus Su^ruta, 
describing the respective scope of the various parts of Medical 
Science, in the first chapter of the Introductory Section {Sutra 
Stlidna^ Jiv. ed., p. .*2), says of Minor Surgery, that it con- 
cerns itself with ‘the cure of the diseases which have their seat 
in the portion of the body from the neck upwards {urdliva-jatru), 
that is, those maladies which affect the ears, eyes, mouth, nose, 
and other organs *. Chakrapanidatta, in his Commentary {Bhdnu- 
mat\^ p. 20), here says that the term jairu means * the base of 
the neck’ [grivd-muta). and explains the urdJiva-jatr2i to 

mean ‘ from the neck (base of the neck) upwards ’ {jatnina 
urdhvam), Dallana, in his comment on the same phrase (Jiv. 
ed., p. 7), says that according to some ^jafrv means the base of 
the neck, and according to others, the point of junction of the 
sternum and clavicles’. In accordance with this definition, 
Susnita, in the Anatomical Section, chap. Ill, cl. 7 (Jiv. ed., 
p. 337), enumerates certain vital spots {rnarman) as situated 
in the body from the neck upwards {jatrurdhvam). In the 
Pathological Section, chap. I, verse 14, Susruta again speaks 
of ‘ diseases seated in the organs from the neck upwards {urdhva- 
jairu) ; and Dallana (Jiv., p. 459) once more explains those 
diseases to be ‘ those affecting the eyei', mouth, nose, ears, and 
cranium’. Many other examples of this use of the phrase 
urdhva-jatru might be quoted from the Compendium of Susruta, 
e.g. Sutra Sthdna^ XXI, 30 (Jiv. ed., p. 68, 1. 20); CikiUiia 
StKdna^ XXXVI, 24 (Jiv., p. 569), &c. The same usage is very 
common in the Summary of Vagbhata I, The following 
examples may be quoted : the form jairurdhva occurs in Sutra 
Sihdjia, chap. XXIX (vol. I, p. 153, 1. 14), and chap. XXXVJ, 
(vol. I, p. 176, 1. 19) ; Niddna Sthdyia^ chap. XV (vol, I, p. 804, 
1. 5), and XJttara Sthdna, chap. XXXVI (vol. II, p. 315, 1. 21), 
quoted by VSgbha^ II in his Compendium {A^{dnga TJfdaya)^ 
Sutra SthdriUy chap. XX, verse 17 ; chap. XXVII, verse 11 ; 
Niddm Sthdna^ chap. X^I, verse 22; L tiara XXXI, 
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verse 16 (in 1st ed., vol I, pp. 378, 433, 842 ; voL II, p. 081). 
The other form urdhva-jatru occurs in the Compendium of 
VSgbhata II, Siitra Sthdm, chap. XX, verse 1 (vol. I, p. 368), 
where he refers to urdhva-jairu-vikdra^ that is, ‘ diseases affecting 
the body upwards from the neck.* The commentary of Aruna- 
datta here explains the phrase to refer to ‘ headache and similar 
diseases*. (For the original texts of the passages quoted above, 
see § 98.) 

5. We wiH now turn to the commentators. Sui^ruta, speaking 
about hiccough in the passage above quoted, mentions 
the base of the neck. His statement is quoted by Madhava in 
the seventh verse of the twelfth chapter of his Niddna (Jiv. ed., 
]). 105). Vijaya Rakshita, commenting on this statement, quotes 
the explanations of Jaijjata and Gayadasa, two of the oldest 
commentators on the Compendium of Sii4ruta. Jaijja^ explains 
j airn-miila iohe kanth-ora^oh sandhih^ that is, the junction of the 
throat with the breast-bone.^ This shows that he understood 
jairu tn be synonymous with kanijia^ throat, and to denote the 
anterior of the neck {grlvd-purohhdga). Gayadasa explains 
jatni-miia hy gnxd-mdla^ base of the cervical column, which 
shows that by him jatru was understood to be a synonym of 
ynrd, neck. Again Chakrapanidatta (c. 1070 a.d.), in his 
Blidnnniaii commentary on Susruta, explains the phrase jairnna 
Urdhvam in Susruta I, 7, (Jiv.ed., p. 71, top line), by ham-mndhau^ 
‘at the point of junction of the jaw (apparently the temporo- 
mandibular articulation).’ This shows that he also tookya^rw to 
denote the throat {kantha). Again Dallana, in his commentary 
on Susruta, IV. 1, verse 139 (Jiv. ed., p. 644), explains jatru by 
vak^o- nuayoli Bandln^\ki^ point of junction of the breast-bone and 
clavicle, which points to the base of the neck. In fact, in his 
comments on Susruta, I. 23, clause 2 (Jiv. ed,, p. 91, top line), as 
well as on Susruta, I. 21, clause 30 (Jiv. ed., p. 86, 1. 20), he 
^plicitly identifies jatru with grlvd-tnula^ the base of the neck. 
Again Arunadatta in his comments on VOgbhato II’s AMdnga 

^ Dallana, in his commentary, also quotes that explanation. But 
Jiv. ed.,p. 1249, reads it falsely kaks-orasoh sandhih^ junction of the 
armpit with the breast-bone, which makes no sense. 

M 2 
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Hrdaya^ I. 20, verse 1 (in Ist ed., vol. I, p. 368), repeats the 
explanation of Dallana that jatru sig'nifies vak^O'^ihsayoh sandhi^ 
the articulation of breast-bone and clavicle. This definition is 
noteworthy as it modifies the meaning of jaint^ which is no 
longer the throat or neck, but the base of the neck, and, for the 
first time, brings it into connexion with the clavicles. (For the 
original text of the passages, see § 98.) 

6. The writers hithei-to discussed are all medical. It will be 
observed that they never use the dual number with reference to 
jalrv, as they would do if they were thinking of the pair of 
clavicles. They always use the singular number, indicating 
a single bone. Their evidence, on the whole, is uniformly and 
clearly in favour of jafni denoting in a geneml way the neck, or 
more particularly the throat, that is, the anterior part of the 
neck [(p'lvd-piirobhdga), in short the wundpipe. In the list of 
Susnita (§ 27) jafru does not occur at all, but it enumerates the 
pair of l)ones, grlrd and ka'^ithamd}, the cervical column and the 
windpipe. The list of Charaka (§ 4), on the other hand, does 
not name kantlianCuh^ but gives the pair gfa'Ci and jatru. It is 
obvious that Susmta’s kanthaundt must be identical with 
Charaka’s jaini^ and that lK)th those terms denote the same 
organ, that is, the windpipe. 

7. Turning now to the non-medical evidence, we have the 
earliest in the Vedas. Here we find in the Rigv eda, VIII. 1^^ 
jatru used in the plural number: gmrd jairnhhya dfrdah, i.e, 
^ before making an incision in the costal cartilages.' So also in 
Rigveda, XL 3^^, aufrdni jatravahy i.e. 'the entrails are (repre- 
sented by) the costal cartilages.' Whatever else jairv, may mean, 
it can in these two passages not denote the clavicles, of which 
there are only two, and which would b€‘ expressed by the dual 
number. The plural excludes any reference to the clavicles. 
The meaning oi jatru in the plural, however, is clearly indicated 
in a later Vedic work, the mtapatha Brdhmana, It says (§ 4^, 
cl. 4), Hhe ribs are fastened at either end, exteriorly to the 
thoracic vertebrae, and interiorly to the costal cartilages [jatruY 
It even mentions their number to be sixteen (§ 42, cl. 8), ^ there 
are eight costal caililages i^jatrn) on the one side, and eight on 
the other ; the sternum is the seventeenth (bone of the breast).' 
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At the same tim^, it may be noted that Saya^, in his ^reat com- 
mentary on the Rigveda, commenting on the first of the two 
above-quoted passages, explains jatrubhyah by gfivdhliyali. He, 
therefore, tookya//*w to mean the neck (grlvd). If his interpreta- 
tion should be preferred, it might refer to the cartilaginous rings 
of the trachea of which there are from sixteen to twenty (Fig. 
24). But the important point is that in the opinion of Sayana 
Jatrn does not denote the clavicles. In the Epics and Puranas, 
jatru seems to have always the meaning of the anterior part of 
the neck or the throat. Thus Mahdhhdrata, III. 713, jairiuleh 
vgavdmdat^ i. e. he fell on his throat ; and Bhagavat Pnrdna, VIII. 
W}^^gatrdV'>aid(Jayat^ he struck him in the throat. The singular 
number shows that the clavicles are not intended. Again, in 
Vidmdyana^ I. and V. 32^^ we find the phrase (IrdJia-jatru^ and 
in Bhagavat Purdna^ I. the phmsc nigudha-gatru^ both mean- 
ing ‘ strong-necked in the description of a hero. Here, indeed, 
tlie late commentators Ramanuja and ^ridham expressly inter- 
prei jatru of the two clavicles, using that word in the dual 
number. Thus Ramanuja on Bdmdyam^ I. says : Jatrunl raho^ 

' mm^a^ulh-gate adhiui, i. e. ^ The two clavicles are the two bones 
which constitute the connexion between the breast (sternum) and 
the shoulder (acromion).’ Similarly ^ridhara, commenting on 
Bhagavat Piirdna, I. 19^*^, says : Kanfhasya adho-lhdgayoh sthite 
asihim jatrnm, i. e. ‘ The two clavicles are the two bones which 
arc situated on both sides of the lower part of the throat.’ But 
though in these explanations Ramanuja and Sridhara have 
obviously in view the traditional medical definition of jatnc, as 
above quoted from the commentaries of Dallana and Arunadatta, 
they understand that definition in the false sense to which, as 
we shall see below, the celebrated Indian dictionary, the Aitiara- 
kosa^ had given currency. An 3 ^how, in the passages of the 
Epics and Puranas, commented on by them, the most natural 
Interpretation of jatm is that it means the throat or windpipe. 

8. In the Non-medical Version (§ 16) of the statement on the 
skeleton, as found in the Law-book of Yajnavalkya and in the 
Institutes of Vishnu, jatru clearly has the meaning of windpipe, 
for it explicitly says that there is a single yaiJrw. It is true that 
the text of Yajnavalkya, published by Professor Stenzler (p. 89), 
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XBdAsjatr'V''.'ekaikaviy which^ of course, can only n?ean ‘one collar- 
bone on either side that is, two collar-bones. But, as may be 
seen from the evidence set out in § 77, the tnie manuscript 
reading jatrv'^ekam ca, that is ‘ and one windpipe It is unfor- 
tunate that the editors and translators of two leg^al treatises 
allowed themselves to be misled by. the ill-considered explana- 
tions of the legal commentators (§ 20) into ascribing to those 
treatises the doctrine ih^itjatrn refen'ed to the two clavicles. 

9. So far as the matter can be traced at present, the first, and 
really the sole, authority for interpreting jatru of the clavicles 
is the Ainarakosa, an ancient Sanskrit dictionary written by 
Amara Simha, probably in the seventh century a.d. In that 
work, after explaining the word amsa to be a synonym of bhtja- 
firas^ or head of the arm, Amara Simha proceeds to say (II. 6^®), 
SavdJu ianya eva j air mu, i.e. ‘The two junctions of that [amsa, 
or head of the arm) are the two collar-bones.’ Though not very 
clearly expressed, it is yet clear from the context and the dual 
number that, in explaining the word jatru, he was thinking of 
the two clavicles. His idea seems to have been that jairu was 
the name of the two bones which inin horizontally across the 
body from one ‘ head of the aim ’ (or acromion process) to the 
other, connecting them with each other and with the base of 
the neck (Fig. 4). How this idea originated is not exactly 
known ; but the following explanation may Ije suggested. It 
seems to be a misunderstanding of the two anatomical terms 
amsa, collar-bone, and sandhi, joint or articulation. The former, 
as stated already, is intei’preted by Amara Simha to mean ‘the 
head of the arm ’ (jjhuja-siras) ^ — a term which evidently is the 
popular, though inexact, equivalent of the anatomical term 
amsa^kuta, peak of the shoulder (acromion process, § 65, 
cl. 5). It is possible that this interpretation was suggested to 

Amara Simha by the peculiar use of the term aima in the 

• 

^ Hemachandra (c. 1140 a.d.) in his well-known dictionary called 
Abhidha/na Chintamanij adopts Amara Siziiha's interpretations. In 
Section V, verse 588, he snys aihso hhuja-iirah skandho jatru sandhir- 
uro- Thsagah, i. e. arhsa or skandha is the head of the arm, andyVi^ru is 
the connecting bone between sternum {yjt/rai) and the head of the arm 
(amsa). 
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osteological surnmaiy of Vagbhata I.^ In that summary, as 
shown in §§ 39, cl. 4, and 56, cl. 2, amm occurs by the side lof 
akmka, clavicle, and amsa-plialaka, shoulder-blade, and therefore, 
if it has any specialized meaning, it can mean only the peak 
of the shoulder, or the head of the arm. Having once adopted 
this interpretation, Amara Simha was naturally led, by the 
traditional medical definition of jatru^ to the further misinter- 
pretation of the latter term. That definition (as repoi’ted by 
Dallana and Arunadatta, ante^ cl. 4) was that jatru signified 
vak^o 'msayoh sa^ulhiy that is, the sterno-clavicular articulation. 
But Amara Simha, having taken afksa to mean the head of the 
arm, was of necessity driven to interpret the term satidhi to 
signify ‘a connecting bone’, and the definition in question 
to mean that jatru signified the clavicle, because it was the 
connecting bone {sandhi) between the sternum {vaksas) and the 
head of the arm But this is not in accordance with 

anatomifjal usage : in the latter, amsa signifies the collar-bone, 
jind sandhi^ articulation, that is, the connexion between two 
contiguous bones. The two terms do not signify, respectively, 
the summit of the shoulder, and a joint in the sense of a bone 
that lies between two articulations and connects two other bones. 
The true anatomical definition of jalrti is that it is the sterno- 
clavicular articulation, or, as it is also sometimes, though less 
teehnicall}^ expressed, the base of the neck {grtvd mula). Outside 
the medical schools, the false interpretation of jairu^ apparently 
started by the Atuarakom^ that it meant the two clavicles, 
succeeded in winning general acceptance, so much so that its 
original and real meaning is, at the present day, practically lost 
sight of. 

10. To sum up : from the foregoing discussion the conclusion 


* This seems to me the more probable view, though pen(iiil^ the 
*exact determination of the date of Amara Siihha and Vfigbhata I, the 
question of priority — assuming that thei ‘ was any interdependence — 
must remain uncertain. 

^ The natural corollary of giving to amsa and '^atru the meaning of 
‘ head of the arm ' and ‘ collar-bone * respectively is that ariisa-kuta 
and aksaka become superfluous ; and, as a fact, both those words are 
omitted in the Amarakoaa. 
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suggests itself that the original meaning of the word jatm may 
have been ^ immature bone * or cartilage. Originally the word 
was used to denote the cartilaginous portions of the neck and 
breast, that is, the windpipe and the costal cartilages. In the 
Vedas it still has this undefined meaning. In the medical text- 
books its use is limited to the cartilaginous portion of the neck, 
i.e. the windpipe (Charaka), and hence, either to the neck 
generally, or to the stemo-clavicular articulation at the base 
of the neck (Susruta). At a comparatively late date (sixth or 
seventh century a.d.), and in general literature, owing to a mis- 
interpretation of the anatomical terms mmlhi and amsa^ it was 
made to mean clavicle. 


^ 63. Cranial Bones 

1. Siras^ cranium or brain-case ; ^^/•^^^-/{:ay/cf/tf,el•anial pan-shaj)ed 
bone. These two terms are employed in all the three lists, 
which diflbr only in respect of the number of the bones. While 
Chai-aka (§4) counts four, Susruta (§27) counts six bones ; and 
VSgbhate I (§ 37) adopts the count of Susruta. 

2. The brain-case or cranium is a hemispheroidal, oval box, 
made up of eight bones, namely the frontal, the two parietal, the 
two temporal, the occipital, the sphenoid and the ethmoid (Figs. 
25, 26). Nearly the whole of it, viz. the entire vault and the 
larger portion of the base, is exteimally visible : the remainder of 
the latter lies internally within the skull. The externally visible 
portion of the cranium comprises six bones, the frontal, the two 
temporal, the two parietal, and the occipital. The interior, 
invisible portion comprises two bones, the sphenoid and the 
ethmoid. These two interior bones, including the small portion 
of the sphenoid, which shows externally by the side of the 
frontal (Fig. 25), were not known to the Indian anatomists.t 
As pointed out in § 45, el. 3, their method of dissection would 
not enable them to discover them ; and so far as the two cranial 
surfaces of the sphenoid bone (Fig. 32) are concerned, they do 
not seem to have recognized their existence as separate from the 
frontal bone and as belonging to the sphenoid. In all probability 
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they took thenj to be but continuations of the contiguous 
frontal bone. As to the temporal bones, they are peculiarly 
liable to detachment from the rest of the bony case ; and it 
may have been for this reason that they were sepai’ately 
enumerated by the Indian anatomists; they are dealt with 



Fig. 25 . 


Profile of the Skull. From the right. 

Showing — Fr. « Frontal bone j 

Pa. * Parietal „ ( Si7'<ih~kapdla. 

Oc. = Occipital , , 1 

Tra. « Temporal, Sankhaka. 

Sp. = Sphenoid. 

E. = Ethmoid (in inner wall of orbit). 

Ma. = Malar, Oatu^kuta. 

N. = Nasal, Kd»ikd. 

S. Mx. — Superior maxillary j 
I. Mx. ^ Inferior maxillary ) 

in the next paragraph. There remain only foui* bones, the 
frontal, the two parietal, and the occipital ; and there can be no 
doubt that it is these four bones which are referred to in the list 
of Charaka as ‘ the four pan-shaped bones of the cranium They 
are more or less decidedly concave bones, and therefore are rightly 
described as pan-shaped (Figs. 27, 28). 
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3. The list of Susruta substitutes six pan-shaped bones in the 
place of the four bones of Charaka. In order to understand this 



Outline of Base of Ski ll. 

Viewed from below. 

Showing —-Oc. — Occipital Mx. == Superior niaxillai y . 

Pa. - Parietal. Ma. ^ Malar 

Tm. - Temporal. P. - Palate. 

Sph. = Sphenoid E. = Ethmoid - not visible). 



Fig. 27 . 

Frontal Bone, Sirah-kapdla . 
Internal Suiface, showing frontal crest a. 


CRANIAL BONES 


171 


§ 68 ] 

difference we remember that Susruta's osteological system 
is strictly dominated by the principle of homology (§ 28), accord- 
ing to which the skeleton is considered as consisting of two 
lateral halves divided by a mesial plane running through the 
vertebral column. This plane cuts the frontal and occipital bones 
into two halves. As a matter of fact, these two bones consist of 
two halves, indicated by the frontal and occipital crests respec- 
tively (Figs. 27 and 28). In the case of the occipital bone, it is 
true, the two halves coalesce into one from the beginning of 



FkG. 2S. 


The OcciinTAL Bone, Sirak-kapala. 

Internal Surface, showing occipital crest a, «. 

embryonic develoj)ment ; but in the case of the frontal bone 
they remain separated by the raetopic suture, and do not become 
fused till about the fifth or sixth year after birth. In fact, 
traces of the metopic sutiu*e persist throughout life between the 
two superciliary ridges of the frontal bone ; and in a certain 
percentage (about 8 per cent.) of individuals even the whole of it 
persists in the adult ^ (Figs. 29, 32). Either of the two halves of 
the frontal and occipital bones forms a separate cavity, divided 
by their respective crests (Figs. 27 and 28). Thus Susruta is 

^ I am indebted to Professor Arthur Thomson for the suggestion of 
this explanation. 
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justified in counting ‘ six pan-shaped bones of tl^e cranium*, these 
being, on his principle of division, two frontal, two parietal, and 
two occipital. In fact in this particular, his system marks an 
advance on that of Atreya-Charaka, inasmuch as it shows Su^ruta’s 
acquaintance with the existence of the metopic suture. He had, 
no doubt, observed its surviving traces between the superciliary 



Fig. 29. 

Fhontal Bone, Sirah-kapala. 

Anterior view, showing — «, Metopic suture. 

6, 6. Superciliary ridges. 

ridges, and may even have noti(.*ed the exceptional occurrence of 
a ‘metopic skull*. The division of the occipital bone into two 
halves, however, was the natural resultant of his homological 
principle. 


§ 64. Continuation : the Temples 

s 

1. Sankha^ temple ; mnkhaka, temporal bone. The latter form 
of the term is found only in the Non-medical Version (§ 16), 
though, of course, there is no real difference of meaning between 
the two terms. 

2. All the three lists give the numbei of the temporal bones 
as two. Su^ruta, moreover, rightly classes them among the 
pan-shaped {kapdla) bones (§30). They are, without any doubt 
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identical with the two temporal bones which are recognized also 
by modem Anatomy as bones of the cranium, one on either side 
(Figs. 25, 26). 

^ 65. Facial Bones : Maxillaries 

1. HanUt jaw ; hanv-asthi^ jaw-bone, or chin ; hami-mula- 
handhana^ bond, or tie-bone, at the base, or back, of the jaw ; 
hanU’^citya^ pile or structure of the jaws. The term hanu properly 
means simpl^^ a jaw, and ordinarily may indicate both, the upper as 
well as the lower jaw. But it is in the treatment of these bones, 
as well as of the other bones of the face which are discussed 
in the next paragraph, that the second of the most striking 
differences (for the first, see § 59, cl. 3) between the systems 
of Atreya-Charaka and Susruta discloses itself. The difference, 
stated briefly and roughly, is that the system of Atreya-Charaka 
( J 4) recognizes the existence of only one jaw, viz. the lower, 
while the system of Sui^ruta includes two jaws, the lower and 
the upper. Accordingly, in the former system, the term hanv- 
asthi signifies the bone (or 'body’) of the lower jaw, and 
particularly its more prominent portion, the chin, while the 
term hanu-mula-bandhana signifies the two attachments (or 
' rami ’) at the base, or back, of the lower jaw. In the list of 
VSgbhata I (§ 37) there occurs only the term hanu-ha’ivdhana ^ 
jaw-attachment, which is used in a loose way as synonymous 
with simple hami^ jaw (see § 38, cl. 6). The term hanu^citya is 
peculiar to the Atharva Veda (§ 43). 

2. Susruta’s way of counting the jaw-bones agrees generally 
with that of modern Anatomy. The two maxiUaries really consist 
each of two bones, but their two lateral halves are so intimately 
united by harmonic sutures that they are counted each as 
a single bone. In the same way Susruta counts two hanu or 
jaw-bones, which, therefore, practically correspond to the maxil- 
laries. Atreya-Chamka, on the other hand, does not recognize 
the existence of a maxillary as a single bone. He divides either 
of them horizontally into a number of separate bones (Figs. 31 
and 32). The superior maxillary (Fig. 30) consists of two parts, 
the body and certain processes. The chief of the latter are, (1) 
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the palatine process which forms the hard palate (idhi or tdlmaka)^ 
and which is counted by both Atreya-Charaka and SuiSruta as 
a separate bone (§ 67) ; and (2) the alveolar process which con- 
tains sockets of the teeth. This alveolar process, too, is counted 
as a separate bone, but by Atreya-Chamka alone, who calls it 
danUolukhaJa^ or tooth-socket bone. As to the ‘body' of the 
superior maxillary, it would appear that Atreya-Chamka looked 
upon it as being continuous with and forming part of the malar 
bones (§ 66). In the system of Atreya-Charaka, therefore, there 



Fig. :U). 


Superior Maxillary, Hanu. From below. 

((, a. Palatine process, or hard palate, Tillumka. 
h, h. Alveolar process, Dant-olukhala. 
r, r. Body of maxillary. 

is practically no superior maxillary. It is replaced by three 
bones, (1) the hard palate {tdlusaka. § 67) ; (2) superior alveolar 
process, or tooth-socket bone [dant-olukhala, § 68);^ (3) the malar 
l^one, of which the ‘ body ' of the maxillary forms a part (Pig. 82). 
On the other hand, the system of Susruta, consequent on its 
recognizing a superior maxillary bone (Jiann)^ does not admit any 
separate tooth-socket bone. At the same time Suiruta's hann^ 
or upper jaw-bone, does not fully con-espond to the superior 
maxillary, because of its excluding the palatine process, which 
Susruta (equally with Atreya-Charaka) counts as a sepamte bone 
(tdln^ § 67). 

^ That is, strictly, the set of thirty-two superior tooth-socket bones. 
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8. The inferior maxillary (Fig. 31) is a large, strong, horse- 
shoe-shaped bone, which consists of a nearly horizontal body, 
and two posterior vertical j)ortions, or rami. The body itself 
consists of three portions, the alveolar process above, the base 
beneath, and the mental protuberance, or chin, in front. The 
whole of this inferior maxillary is counted as a single bone by 
Susmta, and constitutes his other hanu^ or jaw-bone. Atreya- 
Charaka, on the other hand, treats it as consisting of four bones : 
(1) the alveolar process {dant^olukhala) \ (2) the base with the 
chin, which he calls hanv-mihi, or jaw-bone (chin-bone) ; (3) and 



Infer lOR Maxillvry, Hanu. Seen from the left. 

Showing— rt. The base of the body, Ifanr~<usihi. 

b. The rami, J lanu-muln-bandhnmt . 
r. Alveolar process, Daid-oltlkha/a. 
d. Mental protuberance, or chin, Jlauv-asthi 

(4) the two rami, which he calls /lanu-tnula-bandkafia^ bonds at 
the root, or back, of the jaw-bone. He calls the rami by this 
name on account of their being the bones by which the ‘ body ’ 
of the lower jaw is attached to the rest of the skull. 

4. To sum up : irrespective of the hard palate, which both 
Atreya-Charaka and Susruta count separately, the list of Su^ruta 
jepresents the two maxillaries by two /ianu, or jaw-bones, while 
the list of Charaka breaks them up into — (1) two alveolar pro- 
cesses (uluMala), (2) one (lower) jaw-bone (3) two 

rami {liann-mula-lmidhanci)^ and (4) probably a portion of his 
peculiar central facial bone (§ 66). This is shown in the sub- 
joined tabular statement : 
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Modern Anatomy. 

Atreya- 

Charaka. 

Susruta. , 

VSgbhata II. 


/I. palatal 

talusaka 

talu 

tdlu 

Sup. Max.^ 

process 

2. alveolar 

idukhala , 

1 

ulukhala 


process 

3. body 

facial bonel 
(K,fig. 32)'! 

list haQiu 

1st hanu- 
handhana 


^ 1 . alveolar 

ulukhala ' 


ulukhala 

Inf. Max."^ 

process 

2. base 

3. chin 

4. rami 

hanvasthi 

hanu^mvla- 

handhana 

u2nd hanu 

f 2nd hanu- 
( handhana 


5. The system of Vagbhat®. I represents, as usual, a com- 
promise between the two systems of Atreya-Charaka and 
Susruta. From the latter he adopts the two lianu or jaw-bones, 
and from the former the two dant-olMala, or tooth-sockets. 
In the main, therefore, inasmuch as he holds not one, but two 
jaw-bones or maxillaries, he is a follower of Susruta ; but as 
a concession to the doctrine of Atreya-Charaka, he divides each 
maxillary into two sepamte bones, viz. its alveolar process {dant* 
olukhala) and its body (liann-handhana)^ the latter includiaig, 
in the case of the inferior maxillary, its two rami. Another 
concession to that system appears to be Vagbhata’s use of the 
term hanii-handhana^ instead of the simpler Susrutiyan term kanu. 
It seems probable that Vagbhata I failed to understand the 
significance of the word mula in the Charakiyan term hanu^^ 
mula-handhana, bond at the base, or back, of the jaw. That word 
rrnders the term applicable only to the lower jaw-bone, and 
signifies its two rami, by which it is attached to the rest of the 
skull. The omission of the word mula shows that Vsgbhate I 
understood the term hanu-handhana to be applicable to both 
jaw-bones, and to indicate that the jaw-bones were attachments 
of the skull. In his system, therefore, the term hanu-handhana 
is a mere descriptive synonym of the simpler term Jianu (§ 38, 
cl. 6). 

6. The system of the Atharva Veda (§ 43) appears to be 
essentially the same as that of Atreya-Charaka. This seems to 
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be indicated by ^its term hattvoh citya^ or structure (pile) of the 
two jaws, inasmuch as that term points to the view of the jaw 
being a composite organ built up, as Atreya-Charaka holds, of 
the separate bones which he calls danUolukhala^ alveolar process, 
and hauu-mnla-handhana^ two rami. 

§ 66. Continuation : Malar and Nasal Bones, 
Superciliary Ridges 

1. Ndsd oi^ndsikd, nose, nasal bone; ganda^ cheek, cheek-bone, 
malar.bone ; ganda-kuta, or hanu-kuta, malar prominence ; laldta, 
brow or superciliary ridge ; kakdtikd, denoting the combined nasal 
and malar bones. The last term is peculiar to the Atharva Veda. 
The term laldta is only found in the several versions of the 
system of Atreya (§§ 4, 12, 16), and in the Atharva Veda (§ 43). 
The term hanu-kuta is peculiar to the list of Bhcda (§ 12) : 
Charaka prefers the term ganda-kuta, and Susruta, its shorter 
alternative ganda. 

2. Beside the two maxillary bones which have been discussed 

in the preceding paragraph, and the palatal bones which will be 
discussed in the next paragraph, the face of the skeleton (Fig. 32) 
eomfprises the following bones : two malar, two nasal, two lach- 
rymal, two inferior turbinated, and one vomer. Of these bones 
theiive la.st- mentioned are very small, and lie in the interior of 
the skull. It cannot, therefore, surprise us that they escaped the 
observation of the ancient Indian anatomists. The only bones 
which, forming a portion of the external skull, came under their 
notice, are the malar and nasal bones of the cheek (ganda) and 
nose {ndsd or ndsikd) respectively. But regarding the nature of 
these bones, and, in fact (as already stated in § 65, cl. 1), regard- 
ing the structure of the face generally, the opinions of Atreya- 
Charaka and Susruta differ very considembly. It is on this 
p^int that the two systems show one of their two most striking 
divergences (for the other see § 59, cl. 3). # 

3. In the systems of Atreya-Charaka (§ 4) those four bones, the 
two malar {ganda~kuta) and the two nasal (7iddkd), are considered 
as forming, together with the two superciliary ridges, or brows 
(laldfa), a single continuous central 1 one which lies across the 

HOERNLE N 
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middle of the face of the skull, bounded by the frontal bone 
abofB, the alveolar process of the superior maxillary below, and 
the two temporal bones on either side. The configfuration of this 
central bone^ and its position in the face, are indicated by dotted 



Fig. 32. 


Anterior View of Skoll. 

Showing, within dotted lines, the central facial bone (K, L, M, N). 

Fr. - Frontal bone \ 

P. - Parietal bone I Slrah-kapdla, 

S. ^ Sphenoid bone ) 

T. -Temporal bone, Sankhaka. 

L. =» Superciliary ridges, Laldta. 

N. = Nasal bones, Ndsikd. 

M. = Malar bones, Oanda-kuia, 

K. « Body of superior maxillary, Kakdtikd. 

A. = Alveolar process, dant-olukhala, 

lines in Fig. 32. It will be seen from it that the central facial 
bone must include also the ‘body* of the sujjerior maxillary, 
which appears to have been looked upon as forming a con- 
tinuous whole with the contiguous cheeJ^ or malar bones {ganda^ 
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or ganda~ku\a), A more experienced anatomist, such as Su^ruta 
was, could not fail to see that what was supposed to be an n^idi* 
vided central bone was in reality a very composite structure, 
made up partly of a number of separate small bones, partly of 
portions of the bones contiguous to the hypothetical central bone. 
The former are the two ma}ar bones and the two nasal bones, 
which accordingly Susruta counted separately in his list (§ 27). 
The latter are (1) the superciliary ridges which form merely two 
prominent portions of the frontal bone, and (2) the lower part of 
the h 3 ^pothetical central bone which forms really the ‘ body ' of the 
superh)r maxillary. Consequently Susruta altogether omitted 
the two superciliary ridges, or brows (la Id fa), from his list, while 
he included (as shown in § 65) the lower part of the central bone 
in one — ^the upper — of his two jaw-bones {haim). With regard 
to the nose, including its cartilaginous portion, Susruta counted 
three bones. In accordance with his homological principle, he 
look the two nasal bones as constituting a single bone in the 
median line, and added the two lateral cartilages of the external 
nostrils. That he included the latter is proved by the fact of his 
enumerating the nose [ghrdna) among the tender bones {tanina ) : 
see the class-list of the bones in § 30. 

4. As to Vaghha*^ I, he follows his usual practice of compro- 
mise. With Susruta he holds the separate existence of two 
nasal, two malar, and two maxillary bones, and with Atreya- 
Charaka the separate existence of the superior alveolar process. 
In the main, therefore, his system agrees with the system of 
Susruta, the only difference being that (as already pointed out in 
§ 65, cl. 5) he divides the superior maxillary horizontally into 
two separate bones, an upper and a lower, the upper being the 
‘ body ' {hann-bandhana), and the lower the alveolar process 
{dant-olukhala), that is, K and A in Fig. 32. It is a difference 
which indicates a distinct decadence in anatomical knowledge. 

* 5. AtreyarCharaka's hypothesis of a single, undivided central 
bone, as reported by Charaka (§ 4), though erroneous, has at 
least the merit of presenting a consistent view of the structure 
of the face. In itself, the traditional text of Bheda's report (§ 12) 
of that hypothesis need not necessarily involve an inconsistency. 
It makes Atreya hold three central bones, constituting the nose, 
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the cheeks, and the brows respectively. On referring to Fig. 32, 
it will be seen that the nasal bones might easily be taken to 
form a single bone ; and the two superciliary ridges, irrespective 
of the metopic suture, do form a single bone (of the brow, laldta). 
With respect to the two malar lx)nes (including the ‘ body * of 
the superior maxillary) there would, be yome difliculty by reason 
of the nasal aperture ; still, the extension of the bones down- 
wards being undefined, they might, at a pinch, be taken to con- 
stitute a single bone. But, as has been shown in § 13, cl. 4, 
Bheda’s account of the system of Atreya cannot be correct, because 
it works out the incorrect total 362, instead of 360. ’ It is 
probable, therefore, that the traditional text of that account is 
corrupted, and that the genuine list of Bheda agreed with that of 
Charaka in counting a single undivided central bone of the face. 
In confirmation of this view the curious fact should be noted 
that the traditional text of the list of Bheda substitutes the 
term haun-kata^ lit. prominence of the jaw', for the term ganda- 
kuta, prominence of the cheek, in order to indicate the malar 
bone. It has been pointed out above that in Atreya's view of 
the structure of the face the ‘body’ of the superior maxillary 
forms an extension of the malar bones. Hence, in itself, the 
malar prominence might be correctly described by either of 
the two terms, ganda-kuta, prominence of the cheek, or hanu-ku\a^ 
prominence of the (upper) jaw. But the difficulty is that the 
system of Atreya know s no more than one hanu^ and that that 
hami is the inferior maxillary (see § 65), while the term hanu- 
kilt a w ould introduce a reference to the superior maxillary, and 
thus be inconsistent with the system of Atreya. For this reason 
it is practically ceriain that the word hanu-knia in the traditional 
text of Bheda is a false reading for ganda-kic^a. The case of the 
Non-medical Version of the system of Atreya is still more un- 
satisfactory. That version counts four central bones in the place 
of the single central bone of Charaka; viz. one each for the 
nose, brows, cheeks, and eyes (§ 16, also § 17, cl. 4). Referring 
again to Figure 32, it may be seen that that count represents 
an impossible view^ of the structure of the face. The bi*ow8, or 
superciliary ridges, as above explained, do, indeed, form a single 
bone ; so might the two nasal bones, and the two malar bones ; 
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but how the two eyes (or eyeballs) should form but a single 
bone is not conceivable. This only proves how little the system 
of Atreya was understood by the author of the Non-medical 
Version, and how deficient was his knowledge of anatomy — 
a circumstance, however, hardly surprising in a writer who was 
not an expert in medicine but in law. 

6. The system presented in the Atharva Veda (§ 43) agrees in 
the main with that of Atreya- Charaka. The central facial bone 
of the latter system appears in the Athai-va Veda divided into 
two portions, an upper and a lower. The upper portion consists 
of tha two superciliary ridges, and is called lalata, or the brow. 
The lower portion comprises the body of the superior maxillary 
together with the malar and nasal bones, and is called kakdtikd, 

^67. The Hard Palate 

1. Tdln^ palate ; idlmaka^ palatal cavity. The former term is 
used by r>!rinUa (§ 27) and Vagbhata (37). The latter is j)eculiar 
to the system of Atreya, and is found in the lists of Charaka 
(§ 4j and Bheda ('§ 12) as well as in its Non-medical Version (§ 16). 

2. Both Atreya-Charaka and Susruta enumerate two palate 
bones in their lists ; but these bones are not identical with what 
are called the palate bones in modern anatomy. The latter being 
very small bones, situated in the interior of the skull, do not 
appear to have been observed as separate bones by the ancient 
Indian anatomists. The two bones which the latter call palate 
bones are identical with the so-called palatine process, which is 
a portion of the superior maxillary bone (Fig. 30). This process 
consists of halves, which, projecting from either side of the junc- 
tion of the alveolar process and ‘ body ’ of the superior maxillarj^ 
meet in the median line, in a ridge or raphe, and thus form 
the roof of the mouth, or what is the major portion of the hard 
palate.^ These halves of the hard palate form two shallow 
Qpneavities; and it is these, no doubt, which Atreya-Charaka 
appropriately denotes by the term Udusaka^ or palatal cavity, 
and which Siriruta, in his class-list of the bones (§ 30) 
describes as being kapdla^ or pan-shaped. From this point of 
view those two medical authorities are quite correct in counting, 

^ See Dr. Qerrish’s Textbook of Anatomy ^ 2iid ed., pp. 195, 717. 
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in their lists, two palates {tdh) or two palatal concavities 
{tdlmaka), Vaghhata I, w^ho ignores the median ridge, counts 
only one palate {fain), 

§ 68. The Teeth and their Sockets 

1. Bantu, tooth ; dant-olukhala, tooth-socket, or sthdla, socket, 
or sukpna, minute bone. The term (lanUolukhala for the socket of 
a tooth occurs in the Medical Version of the system of Atreya, as 
reported by Charaka (§ 4) and Bheda (§ 12), and adopted by 
Vagbhata I (§ 37), while the other two terms, stJidla and snkma, 
are peculiar to the Non-medical Version (§§ 16, 22, cl. 4). , 

2. The term dant-olukhala, or tooth-socket, denotes the alveolar 
processes. These processes are, in reality, only portions of the 
maxillary bones ; but Atreya-Charaka, with whom Vagbhata I 
agrees, counts them as separate bones — a procedure which affects 
his general view of the tw^o maxillarics, fully explained in § 65. 
Susruta, in consequence of his counting the maxillaries as a pair 
of single, undivided bones, discards the socket-bones altogether 
from his list (§ 27) and counts only' the teeth. 

3. With reference to the number of the teeth {danto) Atreya- 
Charaka and Susruta agree. Both state them correctly to 
number thirty-two. Atreya-Charaka goes even so far as to 
count a corresponding number of sockets. Accordingly he 
divides either alveolar process into thirty-two alveoli, each of 
which is counted, in his list (§ 4), as a separate bone. 

4. As to the real morphological character of the teeth, the 
ancient Indian anatomists, of course, were uninformed. They 
took them to be bone, on account, obviously, of their hardness, 
and probably also of their white appearance, and because they 
were found to remain in the skull after every vestige of other 
tissue had disappeared. As a matter of fact, they ‘resemble 
compact bone in appearance and in composition V y^t reality 
they are more closely allied to the hair. For both are modifica- 
tions of a papilla of the outer integument of the body. The 
tooth, ‘ though intimately connected with the bony skeleton, is 
really a calcified papilla of the mucous membrane.’ ^ 

* See Dr. Potter’s Compend of Humcm An<Uomyj p. 142, and 
Dr. Gerrish’s TexthooJe of 2nd eA, p. 723. 
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• § 69 . The Nails 

Nakha^ nail. The case of the nails is similar to that of the 
teeth. They, like the teeth, are allied to the hair, being modifica- 
tions of the cutaneous membrane. The ancient Indian anato- 
mists looked upon the nai^s as a waste product (mala) of the 
body secreted in the process of growth of the bones. Con- 
sistently with this theory, Susruta excludes the nails from his 
count of the bones (§ 27). On the other hand, Atreya, rather 
inconsistently as the commentator Chakrapanidatta indicates 
{ante*ip. 35), includes them in his list of bones; and, of course, 
as all the three versions of his system (Charaka, § 4, Bheda, 
^12, Non-medical, §§ 16, 22) state, he counts twenty of them, 
one for each finger and each toe. 


^ 70 . The Eyeballs 

i. eyeball. The organ denoted by this term is 

included among the bones only in the system of Susruta. The 
sysf ein of Atreya, as reported in the Medical Aversions of Charaka 

4) and Bheda (§ 12), does not include them, and in this respect 
it is followed by Vagbhata I (§ 37). In the Non-medical 
Version (§ 16), it is true, the eyeballs are included in Atreya’s 
system ; but its testimony cannot avail against that of the 
Medical Versions; and the probability is that it adopted the eye- 
balls under the influence of the system of Susruta (§ 17, cl. 3). 
But even as regards the latter system, the eyeballs have experi- 
enced strange vicissitudes. For they are absent from Susruta’s 
list, in its Tradftional Recension (§ 27), though Susruta explicitl}' 
mentions them in his class-list of the bones as well as in other 
passages of his Compendium. That his list in its genuine form 
(§ 34) must have included them has been shown in § 30, cl. 4. 

^ 2. Susruta looked upon the sclerotic coat of the eyeball (Fig. 1) 
as made of cartilage ; and as he counted cartilages as tender, or 
immature bones [taruna)^ he included the two eyeballs among 
the bones of the skeleton (§ 30). Atreya-Charaka, on the other 
hand, excluded them, not because he knew them to be non- 
cartilaginous, but probably because the prepared skeleton would 
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ordinarily be deprived of them. As a matter of fact, the sclerotic 
is not made of cartilage, but of ‘ connective tissue with elastic 
fibres* but to the untrained eye the two substances are so nearly 
alike that the mistake of a primitive anatomist, such as Sui^mta, 
may be easily understood. 

^ 71 . Tlie Ears 

1 . Kanjtit^ ear. The organ denoted by this term is included 
among the bones in the systems of Siisruta (§27) and Vagbhata I 
(§ 37). The system of Atreya. in all three presentations, by 
Charaka (§ 4), Bheda (§ 12). and the Non-medical Version 
(§§ 16, 22), does not include it, probably for the same reason as 
<*aused the exclusion of the eyeballs (§ 70). 



Fig. ,3.‘b 

Pinna of the Right Ear. 

Showing — H. Helix. A. Antihelix. C. Concha. 

2. SusiTita, who includes the ears among the bones of the 
skeleton, was doubtless referring to the external ear, the auricle 
or pinna (Fig. 33), which is ‘ composed almost entirely of yellow 
fibro-cartilage In his class-list of the bones (§ 30) he explicitly 
enumerates the ear {karna) as an organ made of tender bone 
(Jan(iia)y that is, of cartilage. The other two portions of the ear, 
the middle or tympanum which contains the three auditoryir 
ossicles, and the internal or labyrinth, both lying in the interior 
of the skull, appear, for that reason, to have escaped the notice of 
the early Indian anatomists. 

' Dr. Potter’s Compend uf Human Anato^ny^ p. 198. 

^ Dr. Gerrish’s Texihovk of Anatomy ^ 2nd cd., pp. 52, 69G. 
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APPARATUS CRITICUS 
A. The System of Atreya-Charaka 

^72. The Traditional Recension of Charaha 

1 . The subjoined Traditional Recension of the Medical Version 
ol' the System of Atreya in the Compendium of Charaka 
(Caraka Samhiid\ ^dnra Slhduay Vllth Adhydijay is edited from 
llie following materials : 

1. \ = Alwar Palace Library MS., No. 1624. 

2. 1)1 = Deccan College MS., No. 368, fl. 30 1. 4-fl. 31 

i. 3. 

3. . D‘ = Deccan College MS., No. 925, fl. 107 hy 1. 8-fl. 108 

1. 4. 

4. 10' = India Office MS., No. 338, fl. 225 />, 1. 2~fl. 226 

1 . 1 . 

, 5. 102 = India Office MS., No. 851, fl. 71 b, 11. 2-13. 

6. T^ = Tubingen University MS., No. 458, fl. 324 by 1. 5- 

fl. 325 a, 1. 6. 

7. T- = Tubingen University MS., No. 459, vol. II, fl. 29 by 

1. 3-fl. 30 a, 1. 3. ' 

8. S^ = ^Srada MS. of Dr. P. Cordier. 

9. S2 =r ^arada MS. of Jammu Library, No. 3266, fl. 118. 

10. EJ = Edition of Jivananda, 1877, p. 370, 11. 5-19. 

2. It runs as follows : 

« Tatri^ayarh forlrasy^^anga-vibha^gah I dvau bahu dve sakthini siro- 
grlvam^^antaradhiri^iti sad-angam^^angam \\ Trini sas'^ni^ satany^ 
asthnam saha danta-nakhena i tad<^yatha I [1] dvatriih&d^dan- 

^ So T* EJ and Chakiapanidatta’s commentary. 10' has 
sastlni, I)' T' §astyani, ?astya, 10* sasty-adhikani ; A om. 
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tah, [2] dvatrim&id^jdant-olakhalakani ^ [3] vimsatir^nakhah, 
[4] sastih* pani-pad-anguly-asthlni, [5] vim^atih pani-pSda- 
salSkah, [6] catvSn pani-pada-salak-adhisthanani, [7] dve pars- 
nyor ^^Jasthinl, [8] catvarah padayor^gulphah, [9] dvau manikaii ^ 
hastayoh, [10] catvary^^aratnyor ^^^asthlni, [11] catvari jan- 
ghayoh, [12] dve janunl^', [13] dve janu-kapalike, [14]’’^ dvav^? 
uru-nalakau, [15]® dvau bahu-nalakau, [16 a]® dvav^amsau, 
[16 4] dve amsa-phalake [17] dvav-aksakau, [18] ekam jatru, 
[19] dve talusake^-, [20] dve ^roni-phalake [21] ekarii bhag- 
asthi, [22] pancacatvarimsat-prstha-gatany^^asthlni, [23] pauca- 
dasa giivayam, [24] caturda^^orasi, [25 a] dvayoh parsvayos 
caturviih&itih parsukah [25 4] tavanti C:^aiva sthalakani 
[25 c] tavanti c^aiva stlialak-arbudani [26] ekarh hanv-asthi, 
[27] dve hanu-mula-bandhane, [28] ek-asthi nasika-gandakuta- 
lalatam, [29] dvau &nkhau, [30] catvari sirah-kapfilani I iti 
trini sastani satany^jasthnaih salia danta-nakhena ii 

For the translation, see § 4. 

^ So 10^, but olukhalaiii, oilukhalani, lO’T^ olukbakani, 
A. EJ olukhala-pbalani. 

* 10^ prstha-pada ; sasti-pada, with pada cancelled in both 
MSS., sasti-pada; this false reading explains Gangadhar’s emenda- 
tion ; om. 

® 10^ padayor. 

^ So D^IO^rS^-'EJ, but A.D*-^T^ have manibandhakau ; IQ- 
panikau. 

^ 10^ balivor. ® 10*^ janunor^^dve. 

’ pi'efix dvav~aru. 

^ A.T^ S^ pref. dvau bMiu ; 10’ om. No. 15. 

® oil). Nos. 16 0-21. skandlia-phalake. 

D^S^EJ evam. A taluke, T* talu-phalake. 

om. No. 20. D* parsva-sthayos. 

So and CJiakrapanidatta’s commentary ; 'P paryukah, and 
10' paryuktali, both obviously corrupt for parsukah ; D® parsvakfth ; 
A.S' EJ parsvavah, obviously wrong for parsavah or parsvakah ; 
10“ panthakah ; 8‘^ om. 

A sthanaka, D“ sthanakani, P sthanalakani. # 

A only arbudani, 10“ sthanak-arbudani, D“ sthanak-Htmakani. 

PVom here missing in A 

EJ om. the final clause. 

So D* ; but D' 10' T' sa-sasti, T* ipa^ta. 
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§73, Restored Recension of Charaka 

On the grounds explained in the fifth and sixth paragraphs 
the true form of the Medical Version of Charaka may be 
restored as follows : 

Tatri^ayaih sarlrasy^anga-vibhagah I dvau bahii dve sakthini &ro- 
gnvam^j^antaradhir^iti sad-augam^angam tl Trini sastani iSatanji^ 
asthnaih saha danta-nakhena I tad^yatha I [1] dvatrimsad^^dan- 
tahj [2] dvatrim&d^jdant-olukhalakani, [3] vim^atir^^nakhah, 
[4] sastih pani-pad-Sriguly-asthlni, [5] vimsatih pani-pada- 
salakah, [6] catvari pani-pada-salak-adhisthfinani, [7] dve pars- 
nyor^asthinT, [8] catvarah padayor^gulphah , [9] catvdro manikdh ^ 
hastayoh, [10] catvriry^aratnyor^astlilni, [11] catvari janghayoh, 
[12] dve januni, [13] dve kapdlike*^, [14] dvav^uru-nalakau, [15] 
dvau bShu-nalakau, [16] ^ dve aihsa-phalake, [17] dvavc^aksakau, 
[18]^ d've ^roni-phalake, [19]^ ekaiii bhag-asthi, [20] ^ panca- 
eatvarim^t^fprstha-gatany^:^asthlni, [21] ® caturdas^^orasi, [22 1 /]® 
dvayoh p5i4vayos^caturvim&tih pfirsvakah, [22 k] ® tSvanti 
c^^aiva-stbalaktlui, [22 c] ® tavanti c^^aiva sthalak-arbudani, [23] 
pancada^a grivayam, [24] ^ ekam jatru, [25] dve talusake, [26] 
ekaih hanv-asthi, [27] dve hanu-mula-baiidhane, [28] ek-asthi 
nasiks-gandaku^-lalatarr, [29] dvau sankhau, [30] catvari 
sirah-kapalani i iti tiini sastani satany^asthnam saha danta- 
nakhena li 

For the translation, see § 7. 

^ 74 . Spiiriotis Recensio7i of Charaka 

1. Gangadhar's spurious recension of the Medical Version of 
Chai'aka occurs in the Berharnpore edition (1877-8), p. 185, 1. 26- 

‘ Trad. Kec., dvau manikau. 

Trad. Rec., janu-kapalike. 

* Trad. Rec. inserts dvav^^aihsau. 

^ Trad. Rec. places Nos. 18, 19, as Nos. 20, 21. 

® Trad. Rec. places No. 20 as No. 22. 

® Trad. Rec. places No. 21 and 22 a b c, as Nos. 24 and 25 a 6 c. 

’ Trad. Rec. places Nos. 24, 25, as Nos. 18, 19. 
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186, 1. 2^. It is reprinted in the edition of Debendranath and 
Upendranath Sen (1897), p. 414, §§ 4, 5, and in the second 
edition of Jivananda (1896), p. 351, §§ 4, 5. It runs as follows : 

Tatr^Syam ferlrasy^anga-vibhagah I dvaubahu,dve sakthim 4ivo- 
grivam^antaradhiiviti sad-anganii^angam n Trini sasty-adhikani 
satany^asthnaih saha dant-olukhala-nakhaih I tad^yatha I [1] dva- 
trimsad^^dant-olukhalani, [2] dvatrimsad^^dantah, [3] vim^atir^J 
nakliah, [4] viriisatih j)ani- 2 >fula-salrikah, [5 a] catvaiy^^adhistha- 
nany^^asam, [5 &] catvari pani-pada-prsthani,^ [6] sastir^^anguly- 
asthmi, [7 a] dve ])arsnyoli, [7 i] dve kurc-adhah, [8] catvarali 
])anyor^nianikah, [9] eatvrirah padayori?gulphah, [10] catFfiiy^j 
aratnyor^asthmi, [11] eatvari jaiighayoh, [12] dve janunoli, [13] 
dve kurparayoh, [14] dve urvoli, [15] dve bahvoh, [16] s- 
amsayoh, [17] dvau aksakau, [18] dve talunl, [19] dve i^roni- 
})halake, [20 «] ekarh bhag-asthi, pniiisam niedhr-asthi, [20^] 
(‘kam trika-samsritam, [20 e] ekarii giid-asthi, [21] prstha-gatani 
})ancati'iihsat, [22] j)ancada8^astbTni grTvayam, [23] dve jatruni, 
[24] ekam hanv-asthi, [25] dve hanu-mula-bandhane, [26 (i] dve 
lalate, [26 1] dve aksnoh, [26 e] dve gandayoli, [26^/] nasikayam 
tiTni ghon-akhyani, [27 a] dvayoh parsvayo^^^caturvimfotih, 
[27 b] catui'vimsatih panjar-asthini ca parsvakani, [27 c] tavanti 
e^aisam sthalikany^arbiid-akarani, tani dvisaptatih, [28] dvan 
sankhakau, [29] eatvari sirah-kapalani, [30] vaksasi saptada^ I 
iti trini sasty-adhikani satany^^asthnam^^iti W 

For the translation, see § 8. 

2. The commentary of Gangadhar on the above recension runs 
as follows, ibidem^ pp. 185-7 : 

Dvau bahu iti dve ahge \ dve sakthini iti dve ahge l 4iro- 
giivam^^ity^ekam^^ahgam I ^iraiS^ca griva c^^eti tayoh samahara 
ityi^ekavad-bhavam I antai’adhir^iti ekam<^angam I antar^^madh- 
yam^adadhat^^Iti utpattya madhya-deha iti I ityi^evam sad-ahgam^^ 
angam saiiram i Susrute ^py^uktaih &jlra-samkhy&-vyfikaranari:w 
Sarire I iac^csL sad-afigarh sakha^^^catasro, madhyaih paScamaih, 
sastham iSim iti atra griva-paryantaih sirah-saihjfiam^^iti 11 

^ This clause seems to be based on some false reading like that 
noticed in § 72, note 2. 
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Trin<Jlty-adi I asthnam sasty-adhikani satani nmam^iti I nami 
salya-tantre trlni iSatany^asthnamiJity^Juktam I katham^^iha sasty- 
adhikani ity^ata aha \ sah^^ty-adi i &ilya-tantre Susrute *py^j 
uktam I trlni sa-sastany^asthi-fotani veda-vadino bhasante i 
salya-tantre§u yesam^^asthnarii visesena sastra-kriya cikitsite 
n^asti, tani sasty-asthini ni^^opadisyante i na tu ^ na santi ' iti 
krtva n^^opadi^yante I tani ca sastir^asthnam^sa i dant-olukhala- 
nakha-jatrv-asthlni sastis ^^^^taih saha trlni Satani bhavanty^^ 
asthnam^iti l tani vivrnoti 1 1 

Dvatrim4ad^^ity-adi i dantanaih dvatrihisat i ekaikasy^jaikai- 
kam^ulukhal-akrti-sthiti-sthanam^iti dvatrirh4ad^:^eva dant-olu- 
khalani I salya-tantre n^oktani I dvatriihsad^^dantSs^^t^Juktas^tad- 
Girahanena tany^^api grhyante I vimsatir^^nakha iti i^alya-tantre 
n^oktam i vimsatih pani-pada-salaka iti dvayoh panyoh padayos^ 
ca dvayosi^talesu catursii sthanesv^anguli-viihsater^^mulesu sthita 
vimsatih salakah i sastir^anguly-asthini I pfini-pada-catus^ye 
viniJ^ater qrulinilm^ekaikasya m^anguly am trlni trlny^^asthini . 
tany^kaikasmin pani-pade pancadasa, catursu sastih I dve asthini 
pilrsnoh padayoivmule ^alakabliyo Mhahstham^^ekaikam^iti dve i 
dve kuioadha iti panyoh salakilbhyo ’dhastat^tac^^chalaka- 
bandha ekaikam^iti dvayoh panyor^mulc dve asthini I p^rsnj^or^? 
asthi-vat i tato ^dhastac^^catvarah panyor^^manika manibandha- 
sth&ne ekaikasmin panau dve asthini dvaij^os^^catvari I evam<^evn 
padaj’OSi^catvaro gulpha iti i tato ’dhast5c<^catvary^aratnyor^?as- 
thlni I hastayoh kosthe tvc^ekaikasmin dve dve asthini, tatas^ 
catvSri aratnyor^^iti I evaih catvuri janghayori^asthlni gulph- 
iidhastaj^janu-paryante i dve janunor^^iti prthu-gudik-akare i 
evam^eva kurj^rayor<dve asthini i prakostha-bahvoh sandhaii 
ksudra-gudik-akSre dve I dve urvorc^ityi^ekaikasmin urav^ekai- 
kam^^iti dve l evam^^eva s-arhsayor^^bahvori^dve, ekaikasmin bshav^ 
ekaikam^jiti dve l ity<^evam catasrsu pani-pada-rupasu 45khasu 
khalv^ekaikasyam i^akhayam nakhaih saha dvatrim&d^Jasthini, 
•catasrsu tanyi^astavim^aty-nttaram satarh bhavanti I salya-tantresu 
Sulrut-adisu nakh-anuktatvad^kaikasyaih ^akhayam saptavirh- 

' There appears to be an error here in the print of the commentary. 
The three items which are mentioned, dant-olukhula (32), nakha (20), 
and ja^rw (2), work out a total, not of 60, but only of 54. 
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i^tih, tanyi^ast-ottara-4atami?uktani I iti dantoliikhala-danta-sahi- 
tani t5ny^as'^vimsaty-uttara-lat-5sthlni dvinavaty-adbikar^atam 
bhavanti I dvav<^akimkavi^ity-adi \ atra d vitva-prasang5d<:dve tfiluni 
ity^^uktam i talu-gata-dvaya-varjam^aksak-Sdisu khalv^aksaka- 
&oni-bbaga-medhra-trika-giida-prsthesu dv5catv5rim4at I tad- 
yatha ! dvav^^aksakau kanth^^adho ’msakau dvau I dve ^roni-pha- 
lake iti nitambe dve I strinam ekam bhag-asthi, pumsarii medhr- 
asthi, trikam sarhsrtam i^ekam, glide c^^aikam^^iti panca ^ronyam^ 
aksakau dvav^iti sapta, prstha-gatani pancatrim^ad^^iti dvaca- 
tvariihsat i atha grivam pratyiJurdhvaih saptatrimiSad^^iti \ tad- 
yatha I dve taliinl ity^^uktam i pancadasa grlvayam^iti I t^§5m^ 
ek5da&» grivayam, kanthanadyaiii catvari i dve jatrunl I Nemeh 
salya-tantre varnite i hanv-asthi c^aikam na varnitam^?iti I dve 
banu-mula-bandhane l dve lalat^ \ dve aksnoh I dve gandayoh l 
nasikayaih ghana-ru pa-vat I iti vaksyati I [^imh-kapalani 

catvari, dvau sankhakav^iti jatru-gata-dvaya-vaTjaih pancatrim- 
sad^grivam praty^urdhvam I atha madhya-dehe l dvayoh p5r4- 
vayoi’i^ity-adi I dvayoh parsvayor^^ekaikasmin parsvaka-mule vak- 
sasi lagnani dvadasa dv5dasa iti caturvimsatih I caturvim^atih 
pahjar-asthlni parsv^akani I tany^ekaikasmin pSriSve dvSda^a dv5- 
das^eti caturvimsatih \ tavanti c^^aisam sth&likani prsthe 
arbud-akarani dvadasa dvadasi^eti caturvimsatis^i^tani militv^ 
dvisaptatih I vaksasi saptadas^^eti I purvam dve jatrunl ity^j^uktam^^ 
ity^^ek-Sdhika-navatir^ madhya-dehe 1 1 dvau iSankhakau catvari 
sirah-kapalan^Iti grivam pratyi^urdhvam sad vyakhyatani iti 
militva sasty-adhikani trlni satfiny^aethnam bhavanti I tatra 
salya-tantresu dantolukhaluni dvatrim&id^^vimsatiri^nakha jatrunl 
dve hanv-asthi c^aikam^iti prthan^n^oeyante ^ \ danta-grahanena 
dantolukhalanarh grahanat i nakhanam bahyatvat I jatruni 
dvayor^^vaksaso ’sthi-grahanena grahanat I hanv-asthna^^a yaii- 
vane prthaktvabhad^^dvitvam^^iti na virodhah il 

§75. The Glosses of Chahrapanidatta 

The glosses of Chakrapanidatta are edited from the following 
materials : 

^ See the preceding not^.. This clause seems to involve a similar 
error; for the four items 32. ir 20 4-^2 -f 1 give a total 55, but not 60. 
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1. T = Tubingen MS., No. 463 (vol. II), fls. 284 285 a. 

2. C=Copy o*f the osteological statement, as contained in the 
manuscript in Dr. P. Cordiers possession (see §11, footnote 1), 
kindly supplied by him to me. 

They run as follows ; 

Tatra ayam^?ity-adi I 8iro-grTvami:JetadiJekam<:eva siro-vivaksa- 
ySm I antarSdhiriJmadhye I sasMni iti sasty-adhikSni i dant-olu- 
khalakam yatr^^a4^ito dantah^ l yadyapi nakha ViVidhasitapTtlyena 
mala-bhoga-posyatvena mala eva ^ praksiptas^^tatliap^^^lh^asthi- 
ta^-rupa-yogasy^^?ipi vidyamanatvad^asthi-gananayaih pathitah^ I 
prat}j^guli-parva-trayaih tena vim^aty-anguli-gatam^^asthnarh 
vimsati-trayam ^ bhavati i vrddh-angusthe ca hasta-pada-pravi- 
staxh trtlyara® parva jneyam I vrddh-angustha-salaka api svalpa- 
pramanii jneya i angullnarh salakil yatra samlagnah tac^chalak- 
ildhi^hanam’^ i janu janukam® jaiigh-orvoh sandhill i aksakau 
kosth-ilvak amsa-jatru-sandheh kllakau ^ I talui^ke talv-asthinl i 

^ T dant-oiukhalako, C dantes^ulukhalaih yatr^^asrita dantah I 

® T vividha^Itapitlyena mana-bhoga-posyatvena mana eva ; C 
vividhasitapitiye niala-bhaga-posyatvena male eva l 

' T iisllia II ^ So T ; C has patitah I 

So 0 ; T reads annam viihsatiyaih I 

^ So T, except that it has va for ca. C reads yad^Jdhasta^p5da- 
pravistaih tat trtiyam i 

C tatra lalak-angusth-adhisthanam i 

** T om. janu, C om. janukam | 

° Conjectural; T has aksakas-kostamvaiiikasayattu sandhe kilakau; 
C reads aksav^^iv^^ak^kau jatru-saiidheli kilakau I The reading of C 
conveys the impression of being a conjectural emendation of a corrupt 
text, perhaps made by the person who copied C for Dr. P. Cordier 
It is clearly not the original reading; for (1) it is so simple “and easy 
that it seems difficult to conceive how a copyist, however ignorant he 
might be, should transmogrify it into the reading of the Tiibingeu 
MS,, from which it widely differs ; and (2) it involves for the terms 
jatru and sandhi the meanings ‘ collar-bone * and ‘ connecting-link *, 
which are quite unknown to the older Indian medical science (see 
§ 62). Literally that reading may be translated : * The two axle-like 
yjikfaka are the pegs of the clavicular connexion ' ; i. e. the two 
clavicles (Jatru) which connect (sandhi) the neck with the shoulder 
are pegs (kllaka) resembling the axle of a car which connects its 
wheels with one another, and hence are called * little axles ' (aksodcay 
diminutive of dksa). In the older Indian Medicine, jatru means the 
windpipe or neck, and sa/ndhi denotes an articulation. See my article 
in the Journal of the Royal Asiatic Society for 1906, pp. 922 ff. 
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bhag-asthi abhimukham kati-sandhana-karakarii ^ tiryag-asthiJ 
sthalakani iti parsukanaih mula-stbanani nimnani^ I sthalak- 
arbudani ta panSiik-asthisu nimnesu madhye sthitany ^^arbud- 
akarany^asthini I iiasika-g*andakuta-lalatair^?militva ekaih^eva 
asthi g^nanTyam I ye ^ tu prtbag-afigani ®^pathaiiti tesarii nasa- 
gandakuta-lalatanaih trayanam trlny^^^eva asthini iti na sankhya- 
puranam li 

For the translation, see § 11. 


§ 76 . The Traditional Recemion of Bheda^ 

The traditional recension of the Medical Version of Atreya’s 
system in the Compendium ol Bheda {Sdnm St/idna, VII 
adhydija) is edited from the following sources : 

1. The copy of the Tanjorc Manuscript which, as stated in 
§ 12, is my possession. It is a beautifully written copy in 
Telugu characters, carefully collated with the original manu- 
script by Mr. C. Krishnayya, the Tanjore Palace Librarian. 

2. A copy, in Roman characters, of the osteological statement, 
kindly made for me by Professor Jolly, from the copy of 
the Tanjore manuscript in the possession of Dr. P. Cordier 
(marked J). 

3. An edited copy, in Roman, of the same statement, kindly 
supplied to me by Dr. P. Cordier from his copy of the Tanjore 
manuscript (marked C). 

Seeing that the Bheda manuscript is unique and very difficult 
of access, the osteological statement is first reproduced exactly as 
it stands in my excellent copy. This reproduction is followed by 
an amended copy, edited from the sources mentioned above. 
A translation of it is given in § 12. 

^ So C ; but T reads atisukliaifa kaya-sandhftna-karakaih I 

^ So T ; but C reads mula-sthana-lagiiani I • 

^ So T ; but C reads only parsuka-mulauy i 

^ So T ; but C has lalatanam-eka-mulatvad, which reading yields 
exactly the same sense. 

T om. ye I ^ So C ; but T prthag-gananSt \ 

^ So T ; but C has ehatvena tu for iti na, which yields the same 
meaning. . . 
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• 1. Reproduction. 

Trlni ^av5ny^iJasth5m^ tad-yathfi I dvatiimsadi^damlah I 

dvatrim4ad<^amt-olukhalakfini ^ i vimsati pani-pada-^alfinany^^ 
arnguly-asthini vim^atih I pani-p5da-&laka catrari l pani-pada- 
salak-adhisthanani dve® I parser ®^astliliii catvarah I padayor^^ 
gulbah'^ dvau raanikau panike dve hastayoh calvary ^^am^ayor ® 
^^asthlni dve jarhghayor^fdve januni ® dve janu-kapanike dvav^ 
uru dvav^uru-na^akau dvav^^^asau dve ansa-phalake dvav^^ 
athksanau^^ ekam jatru dve talu^® dve cubuke dve sroni- 

phalake \ ekam bhag-asthi I pamcacatvarim&t^prstha-gat-odhrs- 
paibcada^a grlvayarh i eaturdai/orasi I caturvim4ati par- 
^aka'® \ pan^vayor ^®ijyavamti c^^aiva sthalakani tavamti c^aiva 
pthalak-arbudakani I ekam hanv-asthi dve hanu-bamdhane ^ I 
eka:h nas-asthi tatha hanuku'te-latl I catvari slrsa-kapalani il 

2. Edition. 

Tri^i fastini ^atany^^astlmam i tad-yatha \ [1] dvatrim^^^ 
daidii dvatrim4ad^dant-olukhalakani, [8] vim4atir^^nakhah^^» 
[4] fiasty ^*<^anguly-asthmi, [5] vim^tih pani-pada-salakah, [6] 

^ J.O ^aslini, 

^ So alto J, but C Sataiiy. * J.C asthnaih. 

* So also C, but J olukhalani. 

® So the three preceding clauses also in J, but C edits them as 

follows ; * viifa^atih pani>pada-balak^i \ anguly-asthini i 

catvari pani-pada-^alftk adhi^thanani 

® C par§;nyor. 

® C aratnyor. * * 0 januni. 

So also J, but C nalakau. 

J dvau nasau ; but C dvav^^aihsau. 

J anna-phalake ; but C amsa-phalake. 

J vaihksanau ; but C aksakav^. 

J jatru ; C jatru. 

So also J ; but C gataiiyi^asthlni. 

So also J ; but C par^vakani. 

So also C ; but J arbudani. 

** So also J ; but C hanu-mula-bandhane. 

*• J lat ; but C lalalaih. 

** These two words are omitted in the original by a confused 
blunder of the scribe. 


C gul])hah. 
C kapalike. 


« J talu. 

J.C caturviihaati. 
J parsvayo. 


BOXBKLB 


O 
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catvari pani-pada-^alak-adhisthanani, [ 7 ] dve p5rsnyor<^asthinI, 
[8] catvarah padayoi i^g'ulphfih, [ 9 ] dvau manikau ^ hastayoh, 
[10] catvary^aratnyor^^asthlni, [11] dve jaiighayob, [12] dve 
januni, [ 13 ] dve janu-kapfilike, [ 14 ] ^ dvav^ura-nalakau, [ 15 ] 
dcest, [16 ^] dvav^aiiisau, [i6 ^] dve amsa-phalake, [ 17 ] dvav^^ 
aksakaii^, [ 18 ] ekarh jatru, [ 19 ] dve taliinl^, [ 20 ] dve ^vroni- 
phalake, [21] ekaih bhag-asthi, [2*2] paneacatvarimsat^jprstha- 
gat5ny<asthlni [ 23 ] paneadasa grlvayam, [ 24 ] caturdas^^^orasi, 
[25 «] caturviiiisatih pa’^svakah, [25 U] par^vayori:^yavanti 
c^aiva sthalakani, [25 r] tSvanti c^^aiva sthSlak-arbudani, [ 26 ] 
ekaiii hanv-asthi, [ 27 ] dve hanii-mula-bandhane, [28 ekam 
nas-asthi, [28 ^] tatba hanukuta-lalate, [ 29 ] deest, [ 30 ] catvari 
sirsa-kapalani II 


§ 77. The Non-medical Version of Ydjnavalkya 


The traditional recension of the Non-medical Version of 
Atreya’s System in the Law-book of Yajnavalkya is edited from 
the following sources : 


1. 

ASBi = 

Asiatic Society of Beng 

al, No. I B 51. 

2. 

ASB2 = 

jj 

>5 J> 

No. II A 10. 

3. 

ASB* = 



No. 11 A 11. 

4. 

Bd. = 

Bodleian MS., No. 65. 


5. 

Bl. = 

Berlin MS., No. 340 (Prof. Stenzler s A, p. 132). 

6. 

10» = 

India Office, No. 1079. 


7. 

10“ = 

>> 

„ No. lire. 


8. 

10^ = 

jj 

„ No. 1278. 


9. 

10^ = 

jj 

„ No. 1786. 


10. 

10® = 

»» 

„ No. 2035. 


11. 

IO« = 


„ No. 2060. 


12. 

10“ = 


„ No. 2074. 


18. 

10* = 

)) 

No. 2167. 

tf 

* Pdnike dve 

and dve cubuke, in the original, are marginal glosses 


which have got into the text. 

’ Dva/V'^urUf in the original, is an obvious false duplication. 

• Amksanau and odhrsfhiii, in the original, are obvious clerical 


errors. 
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14. 10® = India Office, No. 2823. 

15. 10^® = •„ „ No. 3022. 

16. 10^'=;? „ „ No. 23(50). 

17. St. = Prof. Stenzler 8 edition, pp. 89, 90. 

It runs as follows : 

Sadi^aiig^ani tath^asthnarh ca saha sastya sata-trayam il 84 \\ 
Sthalaih saha catuhsastir<^danta vai, vimsatir<?nakhah I 
pani-pada-^alakas^ca, tasam sthan^catustayam II 85 1 1 
Sasty^ang’iilmam, dvc parsnyor^g’ulphesu ca catustayam I 
cat vary ^Jaratnik-Ssthlni, jang*hayos<^tavad<i^eva tu II 86 li 
Dvo (t\^e jaiiu-kapol-oruphalak-aihsasamudbhavc I 
aki^i- talus ike f^roniphalake ca vinirdiset ll 87 II 
Rhagasthy^Jekarii, tatha prsthe catvarimsac^ca panca I 

g*rlva paneadas-asthih syaj^jatrv^ekam ^ ca, t^tha hanuh ll 88 ll 
Tan-mule dve lalat-aksi-gande, nasa ghan-asthika ^ I 

prii-^vakah sthalakaih sardham^arbudais^^ca dvisaptatih ll 89 li 
Dvau iSaiikhakau, kapalani catvari sirasas^^tatha I 

urah saptada8-a<th<iti purusasy^asthi-samgrahah II 90 1 1 

For the translation, see § 16. 


^ 78 . Gangadhar' s Recension of the Non-medical 

Version 

Gangadhar’s recension of the Non-medical Version, reprinted 
from his Berhampore edition, pp. 187-8, runs as follows, his 
emendations being shown in italics. (Translation in § 18.) : 

Sthalaih saha catuhsastir^afiana, vimi^atir^^nakhah I 

pani-pada-salakasi^ca, tas5m sthana- catustayam II 85 or 28 ll 
Sasty^afigullnfim, dve parsnyoh, kurc-ddho mani-gulphayoh I 
catvary^;aratnyo4^CiJasthIni, janghayam tad-vad<?eva ca ll 86 
« or 29 II 

] So Bd., ® * ’ butASB»,IO» *,St. jatrv^^kaikaih; 10* 

originally had jatiT^^ekaikaifa, but corrected by the same hand to 
jatrv^ekarii ca ; A8B® jatruny^kaih ; ASB' jatrav^^ekaih ; 10* 

jalikaih ca; 10* om. 

® ASB^ nanaihghrinasthika. 
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Dve dve janu-to^ 7 ?ar-oruphalak-Smsasamudbhave I 

aksa-talusake ^roniphalake ccJaivam^?fidi4et II 67 or 80 II 
Bhagfisthy^'kam, trike ^ pa yauy pp^tke trim^ac<^ca pahca ca I 

griva pancada^-asthiih atrv^-ekaikaihf tath& hanoh II 88 or 
31 II 

Tan-mule dve, lalat-aksi-gande, nasa ghan-asthika I 

parsvaka-sthalikaih sardham^arbudani dvisaptatih II 89 or 32 ii 
Dvau &ukhakau, kapalani calvary <?eva i^irasy^atha 1 

urah pancadas-5sthi sySt, puru8asy^^5sthi-samgrahah li 90 or 
* 33 II 

Ity^etad^eva Agneya-purane Yajnavalkya-Samhitay^m ea 
smrtav^Juktam 11 

This recension is not quite easy to construe so as to work 
out the required total of 360. The main difficulty lies in the 
second verse. There may be an error in the text ; but taking 
it as it stands, it would seem that the numeral which is meant 
to be construed with manugulphai/oh is the subsequent catvdriy 
four, w’hich likewise governs araini and jangha. That is to say, 

‘ of wrist-bones and ankle-bones there are four, also in the fore- 
arms, and likewise in the legs.’ It would also seem that the 
dual pdrsngoh is meant to indicate, not the two heels of the 
feet, but the heels (sui)posed to be) in the hands as well as 
in the feet (see §§ 32, 50). The meaning of dve pdrmyohy 
therefore, is ‘ there are two bones in either of the two sets of 
heels’, that is, there are two heels in the hands and two in the 
feet, or altogether four heels. This, no doubt, gives the impres- 
sion of a rather forced interpretation : the more obvious meaning 
w ould seem to be, ‘ there are two bones in the heels (of the 
feet), and two in the wrists as well as in the ankles ’ ; that is to 
say, there are only two heels, two wrist-bones, and two ankle- 
bones. But with this, apparently more natural, interpretation, 
it is impossible to w^ork out satisfactorily the total of Gang^a- 
dhar’s recension. That (as shown in § 19) is only possible with 
the alternative interpretation. And there is this to be said for 
the latter interpretation, that, as shown by his reconstruction of 
Charakas Medical Version (§§ 8, 23), Gangadhar certainly held 
the existence of four wjist-l^ones, aa well as .four ankle-bones. 
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As to his doctrine of four heels, he was, no doubt, guided by the 
Traditional Recension of Sulruta's system (§ 27), and by the 
system of Vfigbhata I (§ 37). 


§79. The Commentary of Apardrka 

The commentary of Apararka or/ the Non-medicp.1 Version, 
edited from the India Office MS., No. 3022, runs as follows : 

[Verse 84.] Sad^^arlgani ity-Mina manusya-ferlrami^eva 

nirupayati I l 4irah pani padau madhya-k§ya iti sadi^ 

angfini I asthini ca fasty-adhika-4ata-traya-samkhyakani manu- 
sya-4arlram dhfirayanti II 

[Verse 85.] ukt5m<;asthi-saihkhyam<^upapadayitum^aha I dantft 
(h atrirhsat I dvatrim^ad^va tesfim sthala-samkhyakany^fayatan- 
iisthlni I evarb sa-sthala ^ dantSt5<^atuhsastiri^bhavanti I .... i 
nakh54^ca virhsatih I panyoh padayo8^?c^^5nguli-mulani 4alakfih 
ta4f'Ca Timiatib I tSlsSih ca ^al&kanaih sthanam^^asthi-catusteyam i 
evacni?ast”Ottar-fisthi-4atam il 

[Verse 86.] ekaikasyam<^angulyani<^asthi-tmyaih tata4^^ca 
sarvasam^angulln5m sastir^asthlni I padayoh pascimau bhSgau 
pSrsni, tayor^^asthi-dvayam i jangha-parsnyoh sandhi-pradesatvam 
tad-bahir-Avasthitau ekatra pade gulphau, tatas^Kja padayor^^ 
gulphesu catvary ^asthini I aratniiveva aratnikah, yady-apy^^aratni- 
4abdo bShv-agraha eva vartate tath-apy^atra asthi-catustaya- 
samkhya-sampatty-artham prayujyamanah, samagram^?eva has- 
tam^jaha, evam^^aratnik-asthlni bhavanti I jangha-sabdo pi tath^ 
aiva samagra-pada-vacano ^ ’tra, tatas^ca jafighayori^api catvaryi^ 
eva asthini I esam catussaptatih I purvena as‘^ottara-4atena saha 
dvya^Ttarh 4atam II kim ca II 

[Verse 87.] januni jangh-oru-sandhi I kapolau gallau I uru 
sakthini, te ca phalak-flkSro I aihsau bnhu-mule, tat-6a.mudbhave I 
tatha aksa-talusake netra-prant-asthini I 4roni-pbalake jan- 
gha-prstha-madhya-de4au I praty-abhidhanam dve dve asthini i 
evamvidhaya samkhyaya saha caturnavaty-adhikam 4atam li 
kim ca II 


^ MS. sa-fitbalaih. 


^ MS. pade vacano. 
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[Verse 88.] bhag-asthi upasth-asthyi^ekam I p^^sthe pancacatva- 
rimfet I grivayam pancadasa I jatruni iiro-’ihsayos^^sandhav^ekam I 
hanu^i^cibukam, tad^?apy<ek-3sthi I s^aisa trisastih I purvaya sarii- 
khyaya saha sata-dvayaih saptapaneasad-adhikam M kim ca M 

[Verse 89.] tan-mule dve asthini l tatha lalat-asthy^^ekam i 
tath^aksayor^^dve I gandayor^^dve I kapol-aksi-madhya-pradc^au 
gandan I nasa ghana-saihjfiaken^^asthn^^apy^^iikta ^ veditavya I tena 
tad^asthy^ekam II parsuka vankrayah, tab sthalakair^arbuda- 
samjnakaisi^ca asthibhis^^saruham dvasaptatih I pur vairiJa stabilise 
sardham^asitih I purva-samkhyaya saha sapta-trirhsad-adhika- 
iata-trayam II kirii ca II ' 

[Verse 90.] bhru-karna-madbya-pradesau i^ankhau I asthini 

siras-sambandhlni kapal-akarani catvari I I uro vaksas^^ 

tasya saptadasa I tatah tmyovirii&tih I j)urva-sariikhy-opeta sasty- 
adhikaih sata-trayam i esa purusasya manusya-saiirasya asthi- 
sarhkhya-saihgrahah il 

Tramlation, 

[Verse 84.] With the words ‘six parts, &c.’ the author de- 
scribes the liuman body the head, the two hands, the 

two feet, and the trunk : these are the six parts ; and the bones, 
which number three hundred and sixty, support the body of 
man. 

[Verse 85.] Detailing the said number of bones the author 
says : the teeth (clania) are thirty-two ; thirty -tw^o are also their 
socket-bones, termed slhd/a ; hence the teeth, together with their 

sockets, amount to sixty-four The nails {nakhd) number 

twenty. The long bones (kaldJca) form the bases of the fingers 
of the hands and feet ; they also number t wenty. The bases 
(sthand) of the long bones number four^. Thus we have alto- 
gether one hundred and eight bones. 

[Verse 86.] In each digit {anguli) there are three bones ; 
hence in all the digits together there are sixty bones. The heels 
{pdrsni) are the posterior parts of the two feet. They contain 
two bones. At the place where the leg and heel join there are, 
externally, in each foot, two ankle-bones [gulpha ) ; and hence the 

^ MS. aaihinakenSsthapukra. 

, * See thrfixegetical ’Note iii § 83. 
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ankle-bones of tl^e two feet number four. Aratnikd is a synonym 
of araini^ forearm : though the word ‘forearm* [aratni) does not 
really include the arm [hdhu)^ yet here, for the sake of obtaining 
the number four of the bones, it is employed in that sense [i e. 
as including the arms]. The author is speaking really of the 
whole upper limb ; hence ^he bones of the ‘ forearms * {aratni) 
number four. Similarly the word ‘leg* {jangha) here signifies 
the whole lower limb ; and hence the bones of the two legs also 
number four. These items together (number seventy ; and these, 
together with the aforementioned one hundred and eight, 
amou«t to one hundred and eighty-two bones. Further: 

[Verse 87.] The two knees {jdun) are the two joints between 
tlie leg and the thigh. By the two kapola the two checks are 
meant ; and by the two uru the two thighs, which are shaped 
like boards. The two shoulders (or shoulder-summits, anua) are 
the bases from which the arms spring. Next, by the two aha- 
^dlhaka^ the two bones are meant which lie on the edge of the 
eye. The tw'O hip-blades {ironi-pkalaka) are the two places 
betweeju the two lower limbs and the back. Each item consists 
of two bones. Together with the number (twelve) thus obtained, 
the total of the bones amounts to one hundred and ninety-four. 
Further: 

[Verse 88.] The pubic {hkagdsflii) or private bone is one. 
In the hack there are forty-five bones; in the neck 

{gr^vd) fifteen ; in the windpipe (jaini)^ at the joint of the breast 
and shoulder, one, Hanu signifies the chin ; that also consists of 
one l>one. This makes sixty-three bones ; and with the aforesaid 
number (194) the total amounts to two hundred and fifty-seven. 
Further; 

[Verse 89.] At the back of that bone [i.e. of the chin] there 
are two bones. Next, the brow contains one bone. Next, in 
the two eyes, there are two bones ; so also there are two in the 
•two ganda^ by which term the two places intermediate between 
the cheeks and the eyes are meant. The nose must be under- 
stood to be expressed also by the term ghana-hone. Parhika 
denotes the ribs ; these, together with their sockets {dhdlaku) 
and the so-called tubercles {arbuda)y number seventy- two. With 
the previous eight bones they amount to eighty ; and these, 
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together with the previously stated number (257), amount to 
three hundred and thirty-seven. Further: 

[Verse 90.] The two temples {saiikha) are the two places 
intermediate between the eyebrows and the ears. The pan- 
shaped bones [kajjdla) which constitute the cranium number 
four .... liras signifies the breast; it contains seventeen 
bones. Hence we have altogether twenty-three ; and these, 
together with the previously numbered (337), amount to a total 
of three hundred and sixA'. This makes up the aggregate 
number of bones of the human skeleton. 


$ 80. The Commentary of Vijndnehara 

In the Mitakshara commentary of Vijnanesvara, the passages 
on the Non-raedical Version, edited from the India Ofl5ce MSS., 
Nos. 1079, 2035, 2060, run as follows : 

[Verse 84,] Tath^^angani sacl^^eva kara-yugmam carana-yuga- 
lami^uttamangam gat^am^^iti I asthnaih tu sasti-sahitam ^ta^ 
trayam^aparitana-^t-sloka-vaksyamanam^^avagantavyam II kim 
ca n 

[Verse 85.] sthalani danta-mula-prade^a-sthany^j^asthlni dv5- 
trimsat I tais^saha dvatriih^ad^jdanta^^^catuhsastir^bhavanti I na- 
khah kara-ruha virhsatih I hasta-pada-sthitftni ^alftk-akarSny^^asthl- 
ni manibandhasy^s^opari-vartinyt^anguli-mula-sthani vim^atir^eva I 
tesam nakhanam ^alak-asthnfirh ca sthana-catus'^ysih dvau ca- 
ranau karau ca I ity^^evam^fasthnSm catm’-uttara-^atam II kim 
ca It 

[Verse 86.] viihsatir^angulayas^tasSm^ekaikasya trlni trini, 
ity^^evam^^anguli-sambaddhany^jasthini sastir^^bhavanti I pSdayoh 
pascimau bhagau parsnl, tayor^asthini dve I ekaikssmin pade 
gulphau dvav^ity^evam catursu gulpbesu catvSry^asthlni I bShvor/ 
aratni-pramanani catvary^^asthlnil jahghayoi^ca tavad^eva catv^lril 
ity^^evam catuhsaptatih II kim ca ll 

[Verse 87.] jangh-om-sandhir^januh I kapolo gallah I uruh 
sakthi, tat phalakam I aihso bhuja-iSirah r aksah karna-netrayor^^ 
madhye ^aiikhad^adhobh^^l^. I tllusakaih k&kadam I iro^ih ka- 
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kudmini, tat pl^alakam I tesSm^ekaikaio 'sthini dve dve vinir- 
di^et I ity^evam caturdaiSi^fisthlni bhavanti It kim ca ll 

[Verse 88.] guby-astby^ekam I pr^the pai5cima-bh3ge panca- 
catvarim^adiJaBthlni bhavanti I griva kandhara, sa pancada^- 
asthih syat I vakso-’ihsayo^ sandhir^jatru, prati-jatrv^^ekaikara I 
hanu^^ibukam, tatr^apy^^eka-m^asthi I ity^vam catahsaftih ll 
kiih ca 1 1 

[Verse 89.] tasya hanor^mule ’sthinT dve I lalatam bhalam i 
aksi caksuh I gandah kapol-aksay(jr^madhya-prade^ah I tesam 
samaharo lalat-aksi-gandam, tatra pratyekam^asthi-yugalam I 
nasa ^hana-sarhjnak-asthimatl I pari^vakah kaks-adhahprade&- 
sambaddhany^^asthmi, tad-adhara-bhutani sthalakani, taih sthala* 
kaih arbudais^c^asthi-vi^esaih saha pai svaka dvisaptatih I purv- 
oktai^^ca navabhib sardbam^^^ekai^itir^bbavanti ll kim ca ll 

[Verse 90.] bbru-karnayor^madhya-pradei5av^astbi-visesau 
safikhaki^n I sirasah sambandhTni catvari kapalani I uro vaksah, 
tat<saptadR4-a8thikam i ity^^evam trayovimsatih I purv-oktai^^^ca 
saha sasty-adbikam &ita-ti-ayam^jity<^evam purusasyt^asthi-sam- 
grahakkathitah ll 

Translation, 

[Verse 84.] The six parts of the body are the following: the 
pail of hands, the pair of feet, the head, and the trunk. As to 
the three hundred and sixty bones, they must be understood to 
be detailed in the ensuing six vei-ses ; as thus : 

[Verse 85.] The sockets (st/fdla), i. e. the bones which hold the 
roots of the teeth, number thirty-two. Together with them the 
thirty-two teeth (dania) amount to sixty-four. The nails (nai/ia) 
which grow on "the hands [and feet] number twenty. The 
pencil-like {6aldkd) bones, occurring in the hands and feet, 
situated above the wrist-bones [and ankle-bones] and at the 
roots of the digits, number also twenty. These nails and long 
bones have four places (sthdna)^ namely, the two feet and the 
two hands.^ So far, the bones amount to one hundred and 
four. Further, 

[Verse 86.] The digits (anguli) number twenty ; in each of 
them there are three bones ; thus the bones which make up the 
digits amount to sixty. The heels (pdme) are the posterior parts 
^ See the Exegetioal Note in § 83. 
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of the two feet ; their bones number two. In e^-ch foot there are 
two ankle-bones {gulpha ) ; thus in the four ankles there are four 
bones. The bones of the two arms being* implied in the 

term forearm (arain 'i)^ number four. Those of the two legs 
(^jangka) likewise number four. Further, 

[Verse 87.] The knee {jam) is the joint of the leg and thigh. 
The term kapola signifies the cheek. The thigh {unt) is the 
broad bone {pkalaka) of the lower limb. The shoulder {amsa) 
signifies the head of the aA'n (i. e. the summit of the shoulder). 
By the term aha is meant that part which lies below the temple 
between the ear and the eye. The term tdlmaka denotes the 
hard palate. The hip {h'oni) is the broad bone {phalaka) in the 
loins. In each of these organs one should recognize two bones. 
Thus we have altogether fourteen bones. Further, 

[Verse 88.] The private part {gvhpa) consists of one bone. In 
the back {]P’^tha), or posterior part of the body, there are 
forty-five bones. The term grivd signifies the neck ; it consists of 
fifteen bones. The collar-bone {jettrv) is the junction of breast 
and shoulder [i.e. head of the arm, or summit of the shoulder: 
see verse 87] ; either collar-bone contains one bone. The term 
lanu signifies the chin ; it also contains one bone. Thus we 
have altogether sixty-four bones. Further, 

[Verse 89.] At the back of the chin {hanu^ there are two 
bones. The term laldta signifies the brow ; ahi, the eye; ganda^ 
the spot between the cheek and the eye. The aggregate of 
these (three organs) is indicated by the compound of the three 
terms laldta^ aksi^ ganda ; each of the three component parts 
consists of a pair of bones. The nose (ndsd) is the bone termed 
ghana. The ribs {pdihaka) are the bones which make up the 
part of the body situated below the armpits ; the sockets 
{sthdlaka) are their supporters ; with these supporters, and with 
the peculiar bones termed tubercles [arbuda), the ribs number 
seventy-two. Thus, together with the previously mentioned 
nine, we have eighty-one bones. Further, 

[Verse 90.] In the space intermediate between the eyebrow 
and the ear there are the two peculiar bones termed temples 
{mnkha). The pan-shaped bones which constitute the cranium 
jiumber &ur. The term nrae denotes the breast; 
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it contains sevcgiteen bones. Thus we have altogether twenty- 
three bones; and these, together with all the afore-mentioned, 
make up the total of three hundred and sixty bones which 
•constitute the skeleton of man. 

§ 81. The Commentary of ^ulapani 

The commentary of ^ulapani, called Dlpakalika, on the Non- 
medical Version, edited from the kndia Office MS., No. 1278, 
runs as follows : 

[Wrse 84.] Asthnam^^api sasty-adhikam i^ta-trayam \ tad- 
vibh3gam^aha. 

[Verse 85.] sthalair^ity-adi I sthalani danta-bandha '-sthSnani, 
taih saha danta^^catuhsastih I nakhas^ca vimsatih I p5ni-pada- 
^alska^^ca vim&tih I tesSm hasta-dvayena pada-dvayena ca 
sthana-datustayam I evarh ca catur-uttara-&tam^asthlni II 

[Verse 86.] sastyi^ity-adi I angullnarh pratyekarh tiini trini 
ity^evarh sastir^^asthlni I aratnik-asthini bahvoh I evam ca 
catuhsaptatirc^asthlni II 

[Verse 87.] dve dve ity-5di I aksa-sariijne dve I janu-samjne 
dve I evam ca caturdas^astiani II 

[Verso 88.] bhag-asthi ity-adi I hanus ^^cibukam I ev5m 
catuhsastii-i^asthTni II 

[Verse 89.] tan-mula ity-adi I tan-mule hanu-mule, dve la- 
l3te I aksi-gande dve I nasayam ca ghan-asthikayam^^ekam i 
pSi’^vakah panjar-asthini, tad-adharaih sthalair<;arbudais^j^ca saha 
dvisaptatir^^bhayati I evam^^ekasltir^asthlni II 

[Verse 90.] dvav^?ity-adi I karna-bhruvor<madhye dvausankha- 
kau I ^irasah kapSlSni catvSri I urah saptada^a I evam trayovirh- 
sati^ I evam punisasya asthi-saihgrahah kathitah il 

Translation. 

, [Verse 84.] The number of bones is three hundred and sixty. 
The author states their details. 

[Verse 85.] ‘ With the sockets,' &c. The sockets {sihdla) 
are the fixing places of the teeth. Together with these, the 
teeth number sixty-four. The nails {nakha) number twenty. 

» MS. hanu. 


» MB. buddha. 
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The long bones {^aldkd) of the hands and feet also number twenty. 
The bases [Hhdiia) of them [i.e. of the nails], by reason of there 
being a pair of hands and a pair of feet, are four.' Thus (in 
this verse) the bones amount to one hundi*ed and four. 

[Verse 86.] ‘ Sixty,’ &c. Each digit [anguli) has three bones ; 
thus there are altogether sixty bones. The bones of the fore- 
arms {arafnikd) signify those of the two arms (ddhi). Thus (in 
this verse) there are altogether sixty-four bones/ 

[Verse 87.] ‘ Two each,’ The so-called collar-bones (ak-m) 
iiural)er two. The so-called knees (Jdnu) number two. Thus 
(in this verse) there are altogether fouiteen bones. « 

[Verse 88.] ‘The pubic bone,’ &e. By Aa?i7i is meant the 
chin. Thus (in this verse) there are altogether sixty-four 
bones. 

[Verse 89.] ‘ At the base of it,’ &c. The two bases of it 
(tan-mule) refer to the bases of the chin. There are two brows 
(laldta) ; also two each of eyes (aksi) and cheeks (ganda). In 
the gha7ia-honQ^ that is, in the nose {ndsd), there is one bone. 
The ribs (pdrhaka) are the bones of the (thoracic) cage; 
together with their sockets (Hhdla) and tubercles (arbuda) they 
number seventy-two. Thus (in this verse) there are altogether 
eighty-one bones. 

[Verse 90.] ‘Two,’ &c. Between the ears and the eyebrows 
there are the two temples (mnkha). The pan-shaped bones 
(kapdla) of the cranium number four. The breast (uras) has 
seventeen bones. Thus (in this verse) the total is twenty-three. 
Herewith the bones of the skeleton of man have been explained. 


S 82. The Commentary of Mitrami&ra 

The commentary of MitramiiJra on the Non-medical Version, 
edited from the India OflRce MS., No. 1176, runs as follows : 

[Verse 84.] Karadvaya-caranadvaya-6iro-g5trani sad^aAgfini I 
asthnam sasti-sahitam 4ata-trayani sat-^loka ^-vakfyamanapra- 
karena dhSrayanti I . . . U 

^ See the ilxegetkal in § 83. » MS. ^lokyi. 
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[Verse 85.] dvEtrim^ata sth&Iair^anta-mula-piadefe-sthair^ 
asthibhih sahitH dvatrim4ad^dant&li^catabfastir<^bhavaii I pgni- 
pada-nakha vim^atih I pgni-pada*stah 4a]§k§6^tad-&karSny^asthlni 
ca vim^atiri^manibandhasya gulphasya ca puro-vartlni I tesaih 
nakhanam 4alfikgnSm ca mula-prade4a-rupam Bth^na-catusteyam 
kara-dvayam carana-dvayam ^ ca I ity^evaiiK^atra catur-adhikam 
^atam^asthnSm II uktam sth^na-catnstayam sy-§sthi-bhinnasya 
prasangato 'bhidhaDSt ; yadi^va nakhanam sthanam 4alaka ity^ 
abhed-anvayah, catustayatvam ^ q aikaika-hast-adi-felakanarii 
samudayam^abhipretya uktam^ity^^^avirodhah II 

[Verse 86.] angullnam sastir^^asthlni, ekaikasya anguler^asthi- 
traya-sambandhat I parsnyoh pada-pascima-bhagayor^asthlni 
dve I ekaikasmin pade gulphau vama-daksi^-sthau dvau dvav^j 
iti catursu gulphesu aathi-catustayam i bahavo ’ratni-pramanani 
catvary^asthini I iti catuhsaptatih ll 

[Verse 87.] januni jafigh-oru-sandhl ^ I kapolau gallau I uru- 
pbalake aakthinl I amsaii bahu-mula etat-samudbhave I praty- 
ekam dvo dve .asthini I akse karna-netr-antarala-dese I talu^ke 
tala-mule l £roni-phalake kati I pratyekam dve dve asthini I iti 
catonfa^^asthlni (I 

[Verse 88.] bhaga-patlena ^i^nasya apy^^upalaksanam, tad-asthi 
ekam I prsthe pancacatvarimsad^^asthlni I griva kandhara pah- 
cada^-asthi-yukta bhavati I ekam^asthim^^asritya jatru, vakso- 
’msa-sandhi ^-dvayam I hanu4^^cibukam syat I ity^evam catuh- 
fasti r^asthlni ll 

[Verse 89.] tasya hanor^mule dve asthini lalate aksini 
gande ca kapol-iksi ^-madhya-pradese, pratyekam dve I nasa va 
ghan-aik5sthimatl ^ I parsukah panjar-asthini, sthalais^^tad- 
adhara-bhutaiivasthibhir^arbada-namakair^asthi-visesai^i?ca saha 
dvisaptatih I ityi:^evam^ek^Itiri^asthnam bhavati 1 1 

[Verse 90.] 4ankhakau bhru-karn-antarSl-asthinl dvau I 
sirasah kap&lfiiii catvSri I urah prati saptadas^^asthlni I ity^evam 
trayovimsatih I evam militva sasty-adhikam feta-trayami^iti puru- 
fasya maniisasya asthi-parimanam ll 

' MS, vara-dvayaih, om. carana-dvayaih. * MS. catuftaye tvaifa. 

• MS. sandhih. * MS. vakso samdhi. ^ MS. akfiii. 

^ MS. akfa. ^ MS. nasavadh&naikasthimatl. 
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Trandation, ♦ 

[Verse 84.] The pair of hands, the pair of feet, the head, and 
the trunk — these arc the six parts of the body. They contain 
the three hundred and sixty bones which are detailed in the 
following six verses ; 

[Verse 85.] The thirty-two teeth {(lania)^ together with their 
thirty-two sockets (st}idh\ that is, with the bones w^hich form 
the basements of the tee^h, number sixty-four. The nails 
{tiakha) of the hands and feet number twenty. Also the pencil - 
like long bones [^aldkd) which are in the hands and feet, ^^id 
'which are situated in front of the wTist and ankle, number 
twenty. With regard to the nails and long bones, there are 
four places (sthdnd) which form their foundations, viz. the pair 
of hands and the pair of feet. Thus, here (in this verse), the 
total of the bones is one hundred and four. The ‘ four places ’ 
are named a^ considered apart from their component bones ; on 
the other hand, since the bases of the nails are identical with 
the long bones, the fourfoldness of the latter is also mentioned 
in order to indicate their forming sets in each hand and foot ; 
there is therefore here no incongruity.^ 

[Verse 86.] In the digits {angull) there are sixty bones, on 
account of each digit being composed of three bones. In the 
heels {pdrs7ii), that is, the posterior part of the tw^o feet, there 
are two bones. In either foot there are two ankle-bones {gulpha)^ 
tw’^o on the right and two on the left sides ; thus there are fonr 
bones in the fonr ankles. The two arms (bdku), being implied 
in the term ‘forearms* (arafni), make up four bones. Thus we 
have a total of seventy-four bones. 

[Verse 87.] The two knees (jdnu) are the two joints betwe^ 
the leg and the thigh. By the two kapola are meant the two 
cheeks. The two broad bones of the thigh {uru-phalaka) refer 
to the lower limbs. The two shoulders {amsa) are the two bases 
whence the arms spring. Each of these items consists of two 
bones. By the two a km are meant the spaces intermediate be- 
tween the ear and the eye. By the two tdlUsaka are meant the 


^ See the Exegdiical Note in § 83* 
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two bases of tbe palate. The two broad bones {phalaka) of ^roni 
are the two hijife. Each of these items consists of two bones. 
This makes altogether fourteen bones. ^ 

[Verse 88.] The word ‘vulva’ (bhaga) indicates also the penis ; 
it consists of one bone. In the back {j rstha) there are forty-five 
bones ; grivd, or the neck, is made up of fifteen bones. By jatru 
are meant the two junctions of breast and shoulder, each con- 
sisting of one bone, llanu signifies the chin. This makes 
a total of sixty-four bones. j 

[Verse 89.] At the back of that chin there are two bones. 
As to the forehead, eye, and gancla^ that is, the space inter- 
mediate between the cheek and the eye, there are two bones in 
each. The nose {iidm) consists of one bone, called also ghana. 
The ribs {par^uka) are the bones of the (thoracic) cage ; together 
with their sockets {xthdlaka) or supporting bones, and with the 
peculiar bones called tubercles {arbuda), they number seventy- 
tw<' Thib makes a total of eighty-one bones. 

[Verw 90] The temples {^ankka), that is, the bones lying 
between the eyebrow and the ear, number two. The pan-shaped 
lK>nes {kapdlo) of the cranium number four. In the breast 
(uralj) there are seventeen bones. This makes a total of twenty- 
three bones. Adding up all these we obtain three hundred and 
sixty as the grand total of the bones of the human body. 


^ 83 . Exegetical Note 

Comparing the commentaries quoted in the preceding para- 
graphs 79-82, it will be seen that, in verse 85, Apararka counts 
a* total of 108, while Vijnanesvara, who is followed by Sulapani 
and Mitramisra, counts only 104. The cause of this difference 
is that in the text of that verse AparSrka read tcUdm^ of them 
(feminine), while Vijnfine^vara read of them (masculine). 

The former form, being the feminine genitive plural, can refer 
only to the preceding feminine noun Saldkd, long bone, while 
the latter form, being the masculine genitive plural, must refer 
to the preceding masculine noun nakha^ nftil. Accordingly, 
Apararka understands the text to mean: *The nails number 
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twenty; so also the long bones of the hands and feet (scl. 
number twenty) ; the bases of them (i.e. of the long bones) are 
four.’ This interpretation enumerates three different items: 
(1) nails, (2) long bones, (3) bases of long bones. On the other 
hand, Vijnane^vara understands the text to mean : ‘ The nails 
number twenty ; so also the long bones of the hands and 
feet {scL number twenty); the bases of them (i.e. of the nails) 
are four.* Seeing that the nails are fixed in the digits, and that 
the bases of the digits are t^e long bones of the hands and feet, 
it follows that the bases of tne nails are identical with the long 
bones of the hands and feet. Hence Vijnane8vara*s inteiyreta- 
tion admits only two items, namely: (1) nails, (2) long bones or 
bases of nails. The second item, as Mitramisra explains, may be 
considered in two ways — either distributively, or in the aggre- 
gate. Considered distributively, the long bones number twenty ; 
but considered as aggregates {mmuddya\ they number only four, 
that is, two hands and two feet. On the other hand, if, with 
Apararka, we translate ‘ bases of the long bones *, we obtain, of 
course, a third item, namely, the carpus and tarsus. The question 
arises ; Which is the correct reading of the text ; is it imam or 
temm ; feminine or masculine ? The answer cannot be doubtful : 
obviously the correct reading is the feminine tdsdfn, referring to 
ialdkd^ or the long bones. It is correct for two quite sufficient 
reasons : (1) with the reading temm^ the bones of the carpus and 
tarsus drop out altogether ; (2) with the same reading, the four 
aggregates of the long bones, that is, really the long bones 
themselves, are declared to be the bases of the nails; but 
obviously that is an incongruous view: the nails are fixed on 
the digits, and the digits are fixed on the long bones. As 
Apararka rightly says, * The long bones are the bases of the 
digits ; and the bases of the long bones are four,* namely, 
the two carpi of the hands and the two tarsi of the feet. 
Hence the total of the bones, enumerated in verse 86, is 108, 
but not 104. 
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J 84. The Non-medical Version in the Institutes 
of Vishnu 

The recension of the Non-medical Version in the Institutes of 
Vishnu is edited from the following sources ; 

1. ASB* = Asiatic Society of Bengal, MS. No. II A 10. 

2. ASB* = „ „ / MS. No. II A 11. 

3. ASB» = „ „ MS. No. I B 25. 

4. C* = Calcutta, Sanskrit College, MS. No. 5. 

6. ’ C*= „ „ „ MS. No. 62. 

6. D* = Deccan College, MS. No. 19. 

7. D* = „ ,. MS. No. 20. 

8. D» = „ „ MS. No. 155. 

9. E* = Elphinstone College, Bombay, MS. No. 162. 

10. ]E* = „ „ „ MS. No. 174. 

11. 10’ = India Office, MS. No. 200. 

12. 10* = „ „ MS. No. 540. 

18. TO* = ' „ „ MS. No. 913. 

14. 10* = „ „ MS. No. 915. 

15. I0» = „ „ MS. No. 1545. 

16. I0« = „ „ MS. No. 1247. 

17. M = Madras, Oriental Library, MS. No. 87. 

18. Y = Professor Jolly’s Edition, pp. 196, 197. 

It runs as follows : 

II 55 I Asthnam tribhih &itaih fasty-adhikair<^dharyamanam i 
56 1 tesam vibh&ga]i I 57 sdksmaih saha catuhsastir^a^nah i 58 I 
vim^tir^nakba^ 1 59 1 ^ pani-pada-^laka^^ca 1 60 1 sastir^a^nllnSm 
parvSni I 61 I dve parsnyoh I 62 I catusteyam gulphef u 1 63 I cat- 
varyiJ^aratnyoh I 64 I catvary^yafighayoh I 65 I dve dve janu-kapo- 
layoh I 66 ^ I urv-amsayoh I 67 I aksa-talusaka-^roniphalakesu I 
68* I bhag-5sthy^ekaml69 Iprsth-Sathi pancacatvarimiad-bhagam 

' C' 10* read No. 59, dvau b&hudaka (or taka) -dvayam ; 10* M, 
dve bahd dve prabShu uru-dvayam. Abo all four omit No. 66. 
ASB^ also omits No. 66, though it has No. 59. 

• 10* kap&layoh. 

* 10** read No. 68 evaih adhab > reads bhagakhekaih prstk&* 
khekam. 
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I 70 1 paneadai^^Ssthlni griva I 71 ' i jatrvi^ekam I 72 I tatha hanuh I 
73 1 tan-mule ca dve I 74 ^ I dve lalat-akei-gande I 75 ® I nasa ghan- 
fisthika I 76 I arbudaih sthalakais^KJa sardharh dvasaptatih pSrs- 
vakah I 77 ^ I urah saptadasa I 78 I dvau ^ankhakau I 79 I catvari 
kapS,lani simsas^c^eti II 

Tramlaiion, 

I 55 I The body is sustained by three hundred and sixty bones. 
I 56 I Their detail is as follows. I 57 I Together with the 
minute (sockets) there are tixty-four teeth {daSana), I 58 I The 
nails number twenty, i 59 I So also the long bones of the hands 
and feet (number twenty). I 60 I In the digits there art sixty 
joints. I 61 I There are two bones in the two heels; 62 I 
Four, in the ankles ; i 63 I Four, in the tw’o forearms ; I 64 I 
Four, in the two legs ; I 65 I Two each, in the knees and 
elbows ; I 66 I And in the thighs and shoulders ; I 67 I And in 
the collar-bones, palate, and hip-blades. I 68 1 There is one 
pubic bone. I 69 i The backbone consists of forty-five parts. 
I 70 I The neck has fifteen bones. I 71 I The windpipe has 
one bone ; I 72 I So also the chin. I 73 I Its bases number 
two. I 74 I So do the brows, eyes, and cheeks. I 7^ I The 
nose consists of the ghana-hoxL^. I 76 I Together with the tu- 
bercles and sockets the ribs number seventy-two. i 77 I The 
breast has seventeen bones. I 78 I There are two temples. 
I 79 1 And there are four pan-shaped bones in the cranium. 


^ 85, The Commentary of Nandu Fandita 

The commentary of Nanda Pandita, called Faijagantl^ is 
edited from the following manuscripts : , 

1. ASB^ = Asiatic Society of Bengal, No. I B 25. 

2. = Calcutta Sanskrit College, No. 62. 

3. = Elphinstone College, Bombay, No. 174. 

' ASB' * janv^kam ; C' janukam ; 10* jatrukam. 

* lalat&ksini mate ; 10^ lalaksi^nigate ; 10* lal&^kffnlgate ; M 
lalaksiyanigate. 

* ASB* nsLS& sthanasthika ; C* n&s&yAm^sthikH ; 10* n&8& grama#- 
thika; 10* iias& v&masthiki ; nasH gnamasthiki. 

^ C etakt^yai^; lOfH M urab; 10* edakfi^^^kyal)* 
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4. 10^ = India Office, No. 200, 

5. IO^= *„ „ No. 915. 

6. lO® = „ „ No. 1545. 

It runs as follows : 

[55] AAga-pratyanga-samsthitanam sthula-Buksmanam^asth- 
nSm trini fetani sasti^^ca samkhya I taih ^arlram dharyate i 
nanv^anyanyifapy^fagre gananlyani, tat^katham^^iyam samkhya, 

itv^atra aha ii 

* 

[56] vaksyamano vibhagasi^fcesa^p^eva avadheyo n^^atirikta- 
nam ii 

[5y Suksmani danta-mula-bhutany^^asthini sthal-akhyani 
dvatrim&it I tavanta eva tad-utpanna dantasi?taih saha catuhims- 
tir^^bhavanti I sthalaih saha catuhsastir^^nta iti Yogi-smara- 
nat n 

[ 58] hasta-prida-stha nakha viihsatih ll 

[59] kara-padayoh prsthe salak-akarany^^anguli-mula-bhutani 
vini4atirt;^eya asthini il 

[60] pratyekaih vim^atyt^angullnam trini trini parvani I ity^ 
evam sastih parv- asthini M 

[61] parsnih pani-pfida-pascadbhagas^^tayor^^asthini dve H 

[62] gulphau ghutike, jangha-pada-granthitau ca I pratyekaih 
pSdayori^dvau dvav4ty<<ivam catvaro gulphas^tesu catvary^^ 
asthini 1 1 

[63] aratnir^faratniman bahus^tatra pratyekaih dve dve ity^ 
evam catvari ii 

[64] jahghil jahghavan padah I tayoh pratyekaih dve dve ity^ 
evam catvSri It 

[65] jangh-oru-sandhir^yanuh I kapolo gandasc^tayoh pratyekaih 
dve dve ity^^evaih catvSri li 

•[66] uru sakthini I aihsau bhuja-iSirasT I tayoh pratyekaih dve 
dve ity^jevarh catvari ll 

[67] aksah karna-netrayor^madhya-bhavah ^ahkh-adhobhS- 
gah I talusakam k^kudam I ^roniphalakaih katih I etesa trisv^^api 
pratyekaih dve dve ity^^evam sat M 

[68] bhaga upasthas^tatr^aikam^asthi II 

[69] prstha-Ssthi ppstha-vam^o ’pi pahcacatvarim^d-asthh 
kah il 

[T'O] grIvS 4iro-dharS I tasySm paficadai^Ssthini ll 

P % 
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[71] vakso-’msayoh sandhir^gatru I tayoh prat^ekam^56kaikam<^ 
evam dve jatruni n 

[72] hanii4i^ibukam i tatr^aikam^asthi M 

[73] tasya hanor^mula-bhute dve asthini M 

[74] lalStam bhalam \ aksi caksub I gandah kapol-&ksayor^ 
madhya-bhagas^tesam samaharo lalat-5k6i-gandam I tatra pratye- 
kam dve dve asthini ity^evam fat ll 

[75] na^ nasika I sa ca ^hana-samjSi^aik-asthimatl 1 1 

[76] pSr^vakah vankray|h I pratyekam par4vayos^trayoda4a 
trayodasa iti sadvim&itih I tasam vaksasi sandhy-asthlny^arbu- 
dan 3 ^^ubhayato da^ dasa iti vimsatih I sannam pSn^vaVanam 
paraspar-adfa^taya ev^^avasthanen^^arbud-anapeksatvat I tasSm^J 
eva prfthatah sandhy-asthlni sthalaka ubhayatas^^trayodaia 
iti sadvimsatir^ity^^evam sthalak-arbuda-samhitSh par4vak5 dvi- 
saptatih 1) 

[77] nro vaksas^ftat^^saptadal-asthikam \\ 

[78] bhru-karnayor^antarvartini asthini ^khakan dvau ll 

[79] sirasas^^catvari kapalani I ca-karah 8amuccitanam#<lkta- 
samkhya-purakatva-dyotan-arthah I iti vibhaga-samasau II 

Tramlation, 

[55] The number of the bones, large and minute, which con- 
stitute the major and minor limbs, is three hundred and sixty. 
They uphold the body. In the following clauses the author 
shows how they are to be counted. 

[56] The details given below refer to them only, and not to 
any others. 

[57] The minute bones {mkma) which form the bases of the 
teeth, and which are called sockets {sthdla)^ number thirty-two. 
The teeth (danta)^ set in them, number as many. Both together 
number sixty-four. ‘ Together with the sockets the teeth number 
sixty-four * — such is the traditional teaching of the Yogin ^ (see 
§ 77). 

[58] The nails {nakha), set in the hands and feet, number 
twenty, 

[59] The pencil-like {Saldkd) bones in the back of the hands 
and feet, which form the bases of the digits, number twenty^ 

* Togiii it anil of the naiaet of Yijiiavaikya. 
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[60] In each of the twenty digits {whgnli) there are three 
joints ; thus we "have sixty joint-bones. 

[61] The heel {pdrmi) is the posterior portion of the hands 
and feet. Their bones number two. 

[62] Gulpha signifies the two ankles which knit together the 
leg and the foot. In each foot there are two of these. Thus 
there are four ankles, and in them there are four bones. 

[68] Aratni signifies the whole arm {bdhu) or upper limb, in* 
elusive of the forearm. In each of ^hese there are two bones ; 
hence there are altogether four bones. 

[64] Jwhghd signifies the whole foot {pdda), or lower limb. In 
each of these there are two bones ; hence there are altogether 
four bones. 

[65] The knee (jdnu) is the joint of the leg and thigh. Aa- 
pola signifies the cheek. In each there are two bones. Hence 
there ai^e alt<igether four bones. 

[66] signifies the thigh; the shoulder (amsa) is the head 
of the arm. In each of these there axe two bones. Hence there 
are altogether four bones. 

[67] Jifa signifies the lower portion of the temples, situated 
between the ear and the eye. Tdlu-mia signifies the hard palate, 
and ironiphalaka^ the hip. In each of these three there are two 
bones. H^nce there are altogether six bones. 

[68] Bhaga signifies the generative organ. In this there is 
one bone. 

[69] The back ( PT^tha) or vertebral column is composed of 
forty-five bones. 

[70] The neck (^mo) is the organ which supports the head. 
In it there are fifteen bones, 

•[71] Jatru signifies the junction of the breast and the shoulder. 
In either of the two (junctions) there is one bone. Hence there 
are two jatru^ or collax-bones. 

[72] Hanu signifies the chin. In it there is one bone. 

[78] At the base of the chin (hafithmula) there are two 
bones. 

[74] laldta signifies the forehead or brow; aksi^ the eye; 
and ganda^ the part intermediate between the cheek and the eye. 
Their combination is expressed by the compound term laldf- 
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dhi-ganda. In each of them there are two bones. Hence 
there are altogether six bones. 

[76] Ndsd signifies the nose. It is also termed the ghana^ 
bone, and it contains one bone. 

[76] Pdrhaka signifies the ribs. On either of the two 
sides of the body there are thirteen ribs, that is, altogether 
twenty-six. On either side are ten arbucla, or bones which join 
them to the breast-bone, that is, altogether twenty. As to six 
ribs, they mutually support one another without any reference 
to any arbuda. On either side, also, there are thirteen d/idlaka, 
or bones which connect the ribs with the back-bone, tljat is, 
altogether twenty-six. In this way, the ribs, together with the 
sfhdlaka and arhuda^ number seventy-two. 

[77] Vra^ signifies the breast; that consists of seventeen 
liones. 

[78] The temples {favkhaka)^ or the bones which are situated 
between the eyebrows and the ears, number two. 

[79] In the cranium there are four pan-shaped [kapdla) bones. 
ITie object of the word ‘ and * is to make clear that the bones, 
when added together, make up the total number (360) pre- 
viously stated. Thus the bones have now been stated both in 
detail and in the aggregate. 


^ 86. The Non-medical Version in the Purdnas 

The recensions of the Non-medical Version in the Agni 
Purana, and in the Vishnu Dharmottara Purina are identical. 
The former is edited from (1) lO = India Office MS., No. 6 (7) 
of the Surindra Mohun Collection ; (2) RM = Rajendra Mitra's 
edition, vol. Ill, pp. 308-9. The latter is edited from T = Tu- 
bingen University Libmry MS., M. a. I. 483. 

They run as follows : 

Asthnam^^atra ^tani syus^^trlni sasty-adhikani ca ' ll 27 ll 
Suksmaih saha catuh^tir^daSana vimi$atir:^nakhEh I 

pani-pada-&lakas^j^ca tasam sthSna-catustayam M 28 11 
Sastyi?angullnam dve parsnyor^^gulphefiu ca catuf^ayam I 

\ 10, RM read only^ half-v^rse r asthi-^afti-^ta-trayam. 
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catvSry^jaratnyorifasthini janghayos^tavad^feva tu li 29 ll 
Dve dve janu-kafpol-oruphalak-amsasamudbhave I 
aksa^t&lusake ^ i^roniphalake c^aivam^adi^et tl 30 )t 
Bliag-Ssthy^^ekaih ^ tatha prsthe catvarim4ac^ca paocakam I 
griva paficada^^^asthlni ^ jatrv^ekam ca* tatha hanuh ® ll 31 ll 
Tan-mule dve lalat-aksi-gande nasa ghan-Ssthika ® I 

par^ukah stbalakaih sardham^arbudai^^ea dvisaptatih II 32 II 
Dve ^ankhake ^ kapSlSni catvary^eva siras^^tatha i 

urah saptada^^asthlni purusasy^asthi-samgrahah ^ 1 1 33 1 1 

Translation, 

[Vfrse 27.] There are three hundred and sixty bones. 

[Verse 28.] Together with the minute bones {suksma)^ the teeth 
{dasana) number sixty-four ; the nails (nakha) twenty ; so also 
the long bones {mldkd) of the hands and feet; their bases 
{sf/idna) are four. 

[Ver^ 29.] In the digits {anguH) there are sixty bones ; in 
the two heels {pdrsni) two ; in the ankles [giilpha) four ; in the 
two forearms {aratni) four; also as many in the two legs 
(ja^igha). 

[Veise 30.] There are two bones each in the knees (jdnu)^ 
cheeks (kapoia)^ thighs {uruphalaka)^ and shoulder-blades (amsa- 
samudbhava). Also as many are indicated in the collar-bones 
(aija), palatal cavities {tdlusaka\ and hips {sroni-phalaka), 

[Verse 31.] There is one pubic bone {hhagdsihi)^ and there are 
forty-five bones in the back {pr-^tka). The neck {grlvd) contains 
fifteen bones, the windpipe [jatrv) one ; so also the chin (hann), 
[Verse 32.] At the base of the chin {hanu^wula) there are 
two bones ; so also in the brows {laldta), eyes {aksi) and cheeks 

[gandd). The nose {ndsd) consists of the ghana-hone. The ribs, 

• 

^ 10 sthUnopaka, RM sthftnaihsake ; T aksi-sthane katl yoni- 
phalake. 

* T bhage tv^?ekain. 

* 10 griva pailca tath^asthlni ; RM grlvayaA ca tathi?asthini ; 
T grivaySfii ca das-§,8thlni. 

* 10, EM jatrukaih ca ; T jatrvi^asthy^fekam. 

® T hanoh. 

* 10, RM nis^anghry-avaethitah ; T nasa-saxnasthitJl. 

^ T dvau sahkhakau. 

® 10, RM om. purufasy^aBthi-saxhgrahah. 



APPARATUS CRITICUS 


216 


[§,87 


together with their sockets (sthdlaka) and tubercles {arbuda)^ 
number seventy-two. ' 

[Verse 33.] There are two temples (farihhaka ) ; there are also 
four pan-shaped bones {kapdla) in the cranium. The breast 
{uras) contains seventeen bones. These are the bones of the 
human skeleton. 


§ 87. The Non-medical Version in the 'Anatomy^ 

The recension of the Non-medical Version in the anonymous 
‘Anatomy’ (§ 23), edited from the Tubingen (T) University 
Library MS., M. a. I. 483 (Catalogue No. 167), fol. 5 i, runs as 


follows ; — 

Sad^angfini sarirani i I 

sastih 4ata-trayam c^^asthnam I Ml 127 II 


Tad-yatha I dvau bahu dve sakthinl, i^iro roadhyam^ifci sad* 
angam li sastih &ta-trayam c^^a^hnam^iti ^ II 
Danta dvatrim^d^^akhyatah s-oluka, viriii^tir^nakhah I 
pani-pada-i^alakasiJ^ca, tasara sthana-catustnyam II 128 II 
Sasty<^a6gullnam, dve parsnyor^^^gulphesu ca catu^'teyam I 
catvary^aratnik-asthlni, jafighayas^^tavad^eva tu II 129 II 
Dvav^amsav^Jamsaphalake dve, hasta-manikSv^Jubhau I 
dvau bShu-nalakav^j^uru-nalakau, dve ca t^luni ® II 130 M 
Netre dve, januni dve ca, dve ca janu»kap&Uke I 

dve ^roniphalake, dve ca banu-mulasya bandhatie^ W 131 II 
Bhage tv^^ekam, tatha prsthe catvarim&cj^ca paBcakam I 
grivayam ca daiS^^asthlni, jatrv^^kam tu, tatha hanuh U 132 II 
Tadvan^mukhe matam n^sa^-gan^kute-lalatakam I 

pan^vakah kaulakaih sardham arbudai^j^ca ^ dvisaptatih II ISS'U 
Dvau saiikhakaa, kapalani catvEri liirasast^tathE I 
urah saptadas-asth^Iti ^ purasasyi^astbi-samgraha^ II 134 II 

' Two half-verses of the text, respecting the number of skins and 
muscles, are omitted. 

* This clause is a commentary in prose on the preceding verse. 

* Verses 130 and 131 are a recast of verse 87 of the recension of 
Yajnavalkya (§ 77). 

^ MS. arbudail^^tu. , - • MR Sethlnl. 
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Translation, 

[Verse 127.] tlie bodies consist of six parts ; the number 

of bones is three hundred and sixty 

[Commentary.] As thus : the two upper extremities, the two 
lower extremities, the head, and the trunk, — these are the six 
parts. The three hundred and sixty bones are as follows : 

[Verse 128.] The thirty-two teeth {danta) are enumerated 
along with their sockets {uluka ) ; ^the nails {nakha) number 
twenty ; so also the long bones {kal^lkd) of the hands and feet ; 
their bases {^tkchia) are four. 

[V^se 129.] There are sixty bones in the digits {cmguli)\ 
two in the heels (pdrmi), and four in the ankles (gulpha). 
There are four bones in the forearms (gratnikd)^ and there are as 
many in the legs {jangkd). 

[Verse 130.] There are two collar-bones (amsa), two shoulder- 
blades (aihsa-pAalaka)^ two wrist-bones (manika) in either hand, 
two hollow bones of the arm (bdku), two hollow bones of the 
thigh (uru), and two palates (tdlu). 

[Verse 131.] There are two eyes (netra), two knee-caps (jdm), 
as well as two elbow-pans {kapdlikd), two hip-blades [kroniphalaka\ 
and two tie-bones at tlie base of the (lower) jaw {hanu^mUla), 

[Vei’se 132.] There is one bone in the pubes [bhaga ) ; also 
there are forty and five bones in the back {prs(Aa), as well as 
ten in the neck (grivd). The windpipe (jatrn) consists of one 
bone ; so also the (lower) jaw (Aanu). 

[Verse 133.] Likewise in the face there is considered to be 
one bone consisting of the nose (fidsd), the prominences of the 
cheeks (gandakuta)^ and the brows (ialdfa). The ribs (pdrhaka)^ 
together with their sockets (kaulaka^) and tubercles (arbtida), 
nflmber seventy-two. 

[Verse 134.] There are two temples (iahkkaka) ; also there 
are four pan -shaped (Jcapdla) bones of the cranium. The breast 
(uras) consists of seventeen bones. This is the aggregate of the 
bones of man. 

* Probably false reading for kolakay diminutive of kola, flank. 
Kolaka would mean a small flank, or side-bone, and would be a good 
term for the transverse process of a vertebra. 
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[§ 88 

B. The System of Su^ruta. i 

§ 88. The Traditional Recension of SuSruta^s System 

The traditional recension of the System of Susruta is edited 
from the following materials : 

1. A = Alwar Palace Library MS., No. 1703. 

2. B = Benares Sanskrit College MS., No. 23 (old No. 64). 

3. Bdi = Bodleian Ms!,No. 1092 (Hultzsch 349). 

4. Bd* = „ MS.,* No. 739 (Wilson 290). 

5. = Deccan College MS., No. 224. , 

6. D2= „ „ ’ MS., No. 466. 

7. D3= „ „ MS., No. 948. 

8. D^= „ „ MS., No. 949. 

9. = „ „ MS., No. 956. 

10. IQi = India Office MS., No. 72 b (Cat. No. 2645). 

11. 102 = „ „ MS., No. 1842 (Cat. No. 2646). 

12. EG = Edition of Madhusudan Gupta (Calcutta). 

13. EJ = „ of Jivananda (Calcutta). 

14. EM = ,, of Madras. 

15. EP = ,, of Prabhuram Jivanamm (Bombay). 

16. CD = Commentary of Dallana. 

17. CG = „ of Gayadasa. 

It runs as follows : 

Trlni sa-sastiny^^^asthi-^atani veda-vadino bha^nte I felya- 
tantre tu ^ trlny^eva 4atani ^ I tesaih sa-viihi^m^<^asthi-iatam 
^akhasulsaptadas^ottaraih satam sroni-parsva-prsth-odar-orassu®! 
grivam ® praty-urdhvarh trisastih I evam^asthnSrh tnni i^a- 
tani puryante II ® Ekaikasyam tu pad-36guly5m trlni trfni, tSni 
pahcada^ I tala-kurca-gulpha^-samsritani da^ \ par^nySfti^ 

* So Bd’, EJ , EM, EP j hut A, EG sa-^a^tany ; B sa-^astyany ; 
D® 10® sasty-adhikani ; Bd^ D^ 10' only sastany ; * only 8a|ty. 

2 ] 32 . 8.4 6 Qjjj . 2)8 JQ 2 tantrcfu. 

B, D', D® *-* asthi-^atani. * Bd* viiii&)ttaram. 

B odaroBBU ; bo also originally 10' ; 10® reads Sroni-pi^tha-pSrSv- 
oro-ksassu for ^oro-’kse^u or ^parsv-akfhorassu. 

A grivayaifa. B, Bd*, D' ®, TO' ® om. this clause. 

A prefixes pf4ihak-prth|^-gananft. ^ 

10' t^-gulplui«^m ; Bd* tala-tala-kurca*galpha. 
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ekam ^ I jafig'hSyam dve * I j5ntiny#ekam I ekam<;urav«iti trim&t I 
evam ^^ekasmin kakthni bhavanti I eten^^etara-sakthi ^ bahQ ca 
vyakhyatau I ^ronyam panca, tesam bhaga-guda®-nitambesu 
catvari, trika-saihsritami^ekam I parsve sattriin^at I evam®iJ 
ekasmin, dvitlye *pyi?evam I prsthe I astav^arasi I dve 

aksaka-saihjne*^ I grlvayaih nava® I kanthan^dyam catvari I 
dve hanvoh ® I danta dvatrimi^at I nasayam trini I ekam 
taluni I ganda-karna-sankhe§vi^ekaikam I sat^iSii-asi I) 

Immediately after the above-given Number-list follows the 
Class-list as follows : * 

Etany^^asthlni panca-vidhani bhavanti I tad^yatha I kapala- 
rucaka-tanina-valaya-nalaka-samjnani | tesam janu-kurpara^’- 
aitamb-amsa^ganda-tSlu-^nkha-vanksanamadhya - sirassu ka- 
pSlfini \ da^nas^^tu rucakah i ghrana-karna-griv-aksiko&sn taru- 
nani I pani-pada-par^va-prsthodar-orassu valayani I sesani 
aalaka-simyfiani It 

For the translation, see §§ 27 and 30. 

^ 89, Restored Recension 

The original form of the osteological summary of Susruta 
may be restored as follows, differences from the traditional re- 
cension being shown in italics ; — 

Trini 8a-sastTny^?asthi-&itani vedavadino bhasante I i&ilya- 
tantre tu trlny^eva &tani I tesam .W-7(^^amw<fasthi-satam sa- 
khasu I aj(a7;w/?^a/jj^-uttaram ^tarh sroni-parsva-prsth-am«-orassu I 
grivam praty-urdhvam sa^asi'xh I evami^asthnam trini iktani 
puryante It Ekaikasyam tu pad-angulyaiii trini trini, tani panca i 
tala-gulpha-kurca-samsritani \ parsnyam^ekam I jangha- 

• D® ekaikam. * D® dve dve, D’ jahghayor^dve. 

* A eva. ^ A etara-sakthni, Bd^ etare sakthni. 

“ A, EG, EJ, EP, CD, CG guda-bhaga. 

® B, D® ® om. evam. ® B aksa-saibjiie. 

® A, lOS EG, EJ, EM, EP navakam. 

® B bane, 10® hano. Bd^ dantante^u. 

» So B, 10* ; but Bd' 2 D' ® * ^ ® 10\ EG, EJ, EM, EP om. kurpara. 

» So B, D'; but 10' ® om. vahk^ana, while A, Bd'®, D*®-<®, EG, 
EJ, EM, EP om. vauk^namadhya. 

So B, Bd' », D®, TO' * EG, EJ, EM, EP ; but D' ® pr?th-odarah8u ; 
D* 10* pr?th-odaresu ; D® pi^th-odarissu. 
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yam dve I jaatmy^ekam 1 ekam^JurSv^^^iti saptavifhSatik \ evam*^ 
ekasmin^sakthni bhavanti I eteiK^etara-sakthi, ‘bshu ca vy&kh- 
yatau I 4ronyam pa&ca, te^m bhaga-guda-nitambesu catvari, 
trika-sarh^ritam^ekam I parsve sattrim^at I evam^ekasmiiii^dvi- 
tlye 'py^^vam I prsthe trim^at I %apicbd'Oi<'OTwSi I dve aksak-dm^aje I 
grlvayaifa nava I kanthanadyam catv5ri I dve hanvoh I dantH 
dvatrim^t I nasaySm trini I dve talani I gand-aksiko^-karna- 
safikhesv^Jekaikam I satiJ^simsi II 

Etany^asthlni panca-vidlifini bhavanti I tad-yath5 I kapala- 
rncaka-taruna-valaya-nalaka-samjnani I tesam janu-kurpara-ni- 
tamb-a w«a^*a-ganda-tal u -^inkha-vanksanamad hy a-sirassu ^ kapa- 
lani I dai^nas^tu rucakah I ghrana-karna-grlv-aksikoiSesu taru- 
nani I pani-pada-pai^va-prsth-odar-orassu valay5ni I i$esfipi nalaka- 
saihjnani bhavanti li 

For the translation, see §§ 30 and 34. 

^ 90. The Recension of Gangadhar 

Gangadhar’s recension of the osteological summary of Su^ruta, 
extracted from his Berhampore edition of the Caraka Sam/iifd^ 
p. 188, 11. 5~14, runs as follows, differences from the traditional 
recension being shown in italics : — 

Atha punah Sausnite &,lya-tantre tu trlny^^eva fetuni I tesSm^^ 
o^toftara-iatsiTa 6akhSsu I far/r^mva^-nttara-^atam 4roni-par^va- 
prsth-fl-fo-orahsu I grivam praty-urdhvam mfsajfik I evam^asthntm 
trini &itani puryante II Ekaikasyarh tu j)Sd-aiigalyam trini trini, 
tani paficadaia I tala-kurca-gulpha-sam^ritani sapla I parsnSv^f 
ekam I jaAghaySm dve I jSnuny^^ekam I ekam^Qrav?^iti sapta* 
vmSatir^ekaemin sakthni bhavanti i eten^^etara-sakthi, bshu ca 
vyakhyatau I tdny^oft-oUara-mtam^Undm I ^ronyam pafica, te- 
saih dve nitambe, guda-bhaga-trika-sami^ritam^kaikam I pEn$ve 
sattriihsat I evam<^ekasmin<idvitlye 'py^evam I prsthe trim^at I 
dve aksa-samjfie I sapfadai'^oTB.&i I gn\^y^m<>€kddaia I kantbanEd- 
yam catvari I dve hanvoh I danta dvEtrim&t I nEaSyEm trini I 
dve tEluni I ganda-karna-^khesv<^ekaikam, tEni fat I fat^ 
sirasi II 

For the translation, see § 35. 
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f 91. T%e Systems of Sudruta in the 
• ^ •» » 

Sdrira Padminl 

1. The statement of the system of Su^rata in the &df%raPadminl^ 
and its commentary^ edited from a manascript in the possession of 
Dr. P. Cordier, runs as follows : 

Kikasam tri-4ata-samkhyami:^ath^9dyaii^4alya-tantra upayuktam^ 
ihi^oktam i 

vim&iti4^Jca ^atam^apy^adhi-iSakhafci 4roni-parlva udar-orasi 
pri^the ii70h • 

Sapta-yukta-da&-&,tam sySt ^ try-uttar-opari i^irodhisu ^stih i 

anka-samkalanatas^tri^t^Ittham pa&cadh^ak^>bhida panar^ 
etat il 71 II 

For the translation, see § 36. 

2, The commentary of Vaidyanatha, called Padminl Prabodha, 
on the above-given statement runs as follows : 

^arlre ’sthnEm sara-bhutataya tad-vivaranam^aha 'kikasam’ 
ityi^Edi I 'kikasam ’i^asthi 'tri-&ta-8amkhyam ’ ahuh ‘ &lya-tantra ’ 
npayoga-vm^ena ^lya-tantra upayuktatvad^ity^arthah I tad- 
upayuktat^ tu granth-antaraj^jneya I katham tri-sata-samkhyam 
bhavati ity^^aha ‘vim&itir* i(y-adi I ‘ adhi-^kham ’ sarva-sakhasu 
' vlm4ati4c^ca 4atam^api ’ I yathU l pratyekam pad-angulyam trini 
trini iti pancadala l30l tala^-gulpba-kurca-samsritani da^i20i50l 
JaAghayor^dve i 4 I 54 I par^nav^ekam I 2 i 56 i januny^ekam I 2 I 
58 I urav^ekam I 2 I 60 i sakthnoh sastih 1 120 * li ‘ i5ioni-parsva 
udar-orasi pfsthe 8apta-yukta-da4a-&tam’lyathaiguda-bhagayor^^ 
dve I 2 I nitambayor^dve l 2 I trika-sam4ritam^ekam I 1 1 sronyam 
panca I 6 l pfirsvayor^^visaptatih i 72 I 77 i prsthe trim^t I 30 \ 
1Q7 I dve aksa-samsakte I 2 I 109 l as^v^^nrasi I 8 i 117 li evam 
‘upari ^irodhisu’ I grivum praty-urdhvam ‘ tryi'uttaia sastih’ I 
yatha l grlvSyarh nava I 9 I kanthanadyam catvari I 4 I 13 I dve 
banvoh I 2 1 15 I nasay&m trini 1 3 1 18 i ekam taluni 1 1 1 19 i ganda- 
kar^^khesv^ekaikam I 6 I 25 I ^at 1 6 I 31 1 dvatrim^ad^ 
dantd^ I 32 1 63 I ' Ittham^^afika^samkalanatas^triiktl ’ I yatha 1 120 1 
1171631800 II 

* Short by two instants, 

’ See Note below. 


’ MS. om. tala. 
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Note : In the original manuscript, the clauses, which refer to 
the first aggregate 120, run as follows : 

yatha I pratyekaih pacl-angulyaih trini trlni iti pancadaia \ 30 i 
gulpha-kurca^^^sarnsritani dasa I 10 I 50 I janghayor^J^dve I 2 I 52 I 
parsnav^ekam l 1 1 53 I jauiiny^ekam I 1 I 54 I urav^ekam I 55 I 
sakthnoh sastih I 60 1 115 I guda-bhagayor<^dve I 2 I 117 I nitam- 
bayoi’iJ^dve i 2 1 119 1 trika-saihsritamiJ^ekam [ 1 1 120 II 

Obviously this reading is quite absurd, and must be due to 
some ignorant copyist who failed to recognize the accidental 
misplacement of the three cUiises : gu(la-bIiagai/or<>dve^ nitamhayor<^ 
dve^ and trika-sam^ntam'>ekam^ which should not precede, but 
follow the clause honi-pdrha^ &c. 

Translation, 

Because of the conciseness of the statement of the bones of 
the body, he makes the comment which begins with kika^a, &c. 
‘ Klkasa, or the bones of the skeleton, number three hundred ^ ; 
this is said on the authority of the count in surgical text- 
books ; for this is meant by the phrase ‘ in accordance with the 
count in the Surgical Text-book \ But that count itself must 
be learned from treatises other (than the Sdrira Padminl), Jn 
order to explain how the number three hundred arises, he goes 
on to say ^ vimhti, or twenty, &c.* ^ Adkisakham^ or in all the 

limbs together,’ there are one hundred and twenty bones. As 
thus : in each digit of the foot there are three, making fifteen 
(i. e. 30 in both feet) ; in the sole, ankle, and cluster there are 
altogether ten (i. e. 20 in both feet ; hence together 50). In the 
legs there are two (i. e. 4 in both legs ; hence together ^4t), In 
the heel there is one (i. e. 2 in both heels ; hence together 56). 
In the knee there is one (i. e. 2 in both knees ; hence togetlier 
58). In the thigh there is one (i. e. 2 in both thighs ; hence 
together 60). In either of the lower limbs there are sixty (i. e. 
altogether 120). ‘ In the hips, sides, abdomen, breast, and back, 
there are one hundred and seventeen bones.’ As thus : In the 
anus and pubes there are two ; in the hips, two ; in the sacrum, 
one ; hence in the pelvis there are together five. In the two sides 
there are seventy-two (i. e. together 77) ; in the back there are 
thirty (i. e. toother 107J.j ttVQ are contained in the collar-bones 
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(i. e. together 109) ; in the breast there are eight (i. e. together 
117). Farther, ‘above in the iirodAi, or head-holders,* that is, from 
the neck upwards, there are sixty-three bones. As thus : in the 
neck there are nine; in the windpipe, four(i.e. together 13); in the 
jaws, two (i. e. together 15) ; in the nose, three (i.e. together 18) ; 
in the palate, one (i. e. together 19) ; in either cheek, ear, and 
temple, one (i. e. 6, or altogether 25) ; in the cranium, six (i. e. 
together 31). The teeth number thirty-two (i. e. altogether 63), 
By adding up all these items we obtain three hundred ; as thus, 
120-M17 + 63 = 300. • 

* § 92. The Osteological Summary in the 
Bhdva Prakd§a 

The statement of the osteological system of Su^ruta in the 
Bhdva PrakdSa, extracted from the edition of Jivananda of 1875 
(pp. 40, 41), runs as follows : 

»^lya-tantn3 'sthi-khandanSm sata-trayam^fudahrtam I 
tSny^cv^^atra nigadyante, tesam sthanani yani ca M 
Sa-vim^ti-saiam tv^asthnaih sikhasu kathitam budhaih I 
pfii4vayoh sroni-phalake vaksah-prsth-odaresu ca li 
Janiyad^bhi^gi^etesu 4ataih saptadas-ottaram I 

grlvayam^Jurdhvagam vidyad^asthnam ^stim tri-samyutam M 

For the translation, see § 36. 


C. The System of Vagbhata I 

$ ^ 3 . The Osteological System of Vagbhata I 

• 1, The statement of the osteological system of Vagbhata I, 
extracted from the A^fdnga Samgraha (Bombay edition, vol, I, 
p. 224, II. 3-13), runs as follows: 

Trini sasty-adhikany<jasthi-&itfini \ tesam catvarimsaci^chataih 
tekhasu, sa-vim&-&tam^^antaradhau, i^ataih murdhani iti I) Tatr^? 
aikaikaamin sakthini panca pfida-nakhah I pratyekami^aiigulyam 
trlny^^asthlni, tani pancadafe \ pafica pada-4alakah \ tat-j)ratiban«* 
dhakam^ekam \ dve dve kurca-gulpha-ja^ghasu \ ekaikam pSrsni- 
jan-urufu I sarvani ca nakh-asthy-fidini sakthi-vad^?bahvo4<fca I 
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caturvim4atih panSuksb, tdvanty^eva tat-sth&lakany^arbudfini 
ca I trim&kih^prsthe 1 asMv^urasi I ekaikam bhagfe trike I nitam- 
bayos^ca dve I tad-vad^^aksak-ams-SiiiBaphalakesu I tatha ganda* 
karna-i^khesu jatru-talunos^ca I trayodai^ grlv&y&m I catvgri 
kanthanadyam I dve hanu-bandhane 1 dvatrim4ad^^danta^ I tad* 
vad^ulukhalani ca I trini nasayam I sat^^^sirasi ll 

2. Immediately after the above-given Number-list follows the 
Class-list (ibidem^ 11. 13-16), which runs as follows : 

Tani janu-kurpam^-nitam,b-amsa-ganda-talu-4ankha-vanhsana- 
madhya-^irassu kapala-samjhani I dasanas^^tu rucakah I ghrana- 
karna-grIv-ak§ikosesu tarunani I pani-pada-par^va-prsth odar- 
orassu ^ valayani I sesani nalakani \ iti nam-anugat-akrtmi panca- 
vidhany^^asthlni n 

3. For the translation of the Number-list, see § 37. The Class- 
list may be translated as follows : 

Those bones which occur in the knees, elbows, hips, shoulders, 
cheeks, palate, temples, interiliac space (i. e. sacrum), and cranium 
are termed pan-shaped. The teeth are sharp bones. Tender 
bones occur in the nose, ears, neck, and eye-balls. The bones in 
the hands, feet, sides, back, abdomen, and breast are ornament- 
shaped. The remaining bones are reed-shaped. These are the 
five. classes of bones which take their names from their shapes. 

D. Miscellaneous Texts 

^ 94 . Suh'uta and Vdghhata on the Muscles 

1. The statement of Susruta on the number of the muscles, 
in Sdnra Sthdna, ch. V, cl. 33, referred to in § 40, and edited 
from Bd^ (fol. 21 b), Bd^ (fol. 20 b), 10^ (fol. 24 a)\ and EJ 
(p. 334), runs as follows : 

' The Bombay edition omits hwrpara^ as well as udara and ura $ ; 
probably owing to defective manuscripts. The missing items are 
required by the context, as well as by the fact that the whole passage 
is obvioufcly a copy from the statement (§ 88) in the Compendium of 
Susruta. 

* Unfortunately MS. 10^ (fl. 18 6) is defective at this point, omitting 
the whole of the text fromnJEi, |). 343,% 11, to p; 334, 111. 
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Pa2ca pei$I-&t9ni bhavanti I tfisSm catvSri ^t2ni ^SkhSsu I 
kosthe fatfastih fgrlvdm praty-urdhvaih catustrim^at II 

Trandation. 

There are five hundred muscles. Four hundred of them are in 
the (four) extremities. In the trunk there are sixty-six. Upwards 
from the neck there are thirty-four; 

2. The statement in the commen|;ary of Dallana, extracted 
from Jivananda’s edition, p. 578, runs as follows: 

* Panca pe^I-4atani * ity-adi I mams-avayava-samghatah paras- 
param^vibhaktah pesi ity^^ucyate i Gayl tu ‘ kosthe §astih I grivarh 

praty-urdhvam catvarimsad Viti pathati i I vfddha- 

Vagbhato *pi kosthe sastim^evi:jaha li 

Translation, 

With reference to ‘the five hundred muscles', the compact 
mass of flesh, when separated into its several strands, is called 
muscle. Gayl (or Gayadasa), however, reads: ‘in the trunk 

there are sixty ; from the neck upwards there are forty.* 

Vagbhafte the elder, also, says that there are sixty in the 
trunk. 

8. The statement of VSgbhata I, on the same subject, ex- 
tracted from the Bombay edition, vol. I, p. 225, 11. 20, 21, runs 
as follows : 

Panca peiSl-&i»tani I tas3m catvari ^tani fekhasu I sastir^antar- 
adhau I catvariihsad^urdhvam II 

Translation, 

There are five himdred muscles. Four hundred of them are in 
the (four) extremities. Sixty there are in the trunk ; forty there 
are upwards (of it). 

{ 96. Statement of Susruta on Dissection 

The statement on dissection in the Compendium of Susruta, 
referred to in § 45, is edited from the following materials : 

1. Bd^ = Bodleian MS., No. 1092 (Hultzsch 349). 

2. Bd« = „ MS., No. 739 (Wilson 290). 

o. 


BOXRVLa 
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3. 10^ = India Office MS., No. 72 h (Cat. No. 2645). 

4. lO"* = „ „ MS., No. 1842 (Cat. No. 2646). 

5. EG = Edition of Mudhusudana Gupta (Calcutta). 

6. EJ = „ of Jlvananda (1889, pp. 335-6). 

7. EP = „ of Prabhui’am Jivanaram (Bombay). 

It is tmnslated in § 45, and runs as follows : 

Tvak-paryantasya dehasya yo ’yamiJanga-viniscayah i 
^^alya-jnanad<:rte ^ n^ai^ v^arnyate 'ngesu kesu-cit II 43 II 
Tasman^^nihsamsayaih jnanaih liartra ^aJyasya v&nchata ^ I 
sodhayitva^ mrtarh samyagi^drastevyo ’nga-viniscayah II 44 1 1 
Pratyaksato hi yad^drstam sastra-drstam ca yad^^bhavet I, 

^ samasatas^^tad^ubhayaih bhuyo jnana-vivardhanam II 45 II 
TasmSt samasta-gatram a- vis-opahatam ^ ® a-dirgha-vy adhi-pldi- 
tam'^^a-varsa-satikam niskrst-antra^-punsam purasam^j^a-vahan- 
tyam^^apagaySm nibaddliaih panjara-stham ^ munja-vaikala-ku4a- 
i^an-adlnam^anyatamena avestit-ajigam^^i^a-prakai^e de4e ko- 
thayet I samyak-prakuthitam c^^oddhrtya tato deharh sapta- 
ratiad^^uslra-bala-venu-valkala^^-kdrcanain^^i^anyatamena ^anaih 
sanair^avaghrsya tvag-adin^^sarvan^^eva vahy-abhyantar-anga- 
pratyanga-visesSn^yath-oktan laksayec^^caksusa 1 1 


J 96. Suhuta on Homology 

1. The statement of Susruta on homology in &drlra Sthdna^ 
ch. VI, cl. 29, referred to in § 28, and edited from Bd^ (fol. 26 a), 
Bd2 (fob 25 «), 10' (fol. 22 h), 10* (fol. 30 a), and EJ (p. 341), 
runs as follows : 

' 10' (fl. 19 5) om. verses 435, 44a, 5. 

* 10* (fl. 25 5) jn^-oddhrte. 

® Bd*, 10* jfianam^iccliata balya-jivina, * 

^ Bd*, 10* dliavayitva. 

® 10' Bamasena dvayam tat^tu tayor^jifana-vivardhanam ; 10* 
samagataih dvayaifa caksu bhuyo-jfiana-vivardhanam. 

® 10' adirgham^avyadhikaih, om. avarsusatikam. 

* 10* inserts ahlnam after piditam. * ♦ 

® So Bd*, 10* ; but E J, EG nihsre^ntra ; 10* nihkr^ytobu, om. 
purl^ih ; EP nihsrs^- mutra. 

* lO' paSijar-akhyam. Bd* ve^tit-Snga-pratyangam. 

" Bd* valkaja. So TO' *, EG, EJ, EP kucin&m. 

So 10' * ; but BD* gi|ieirfityan ; EG, E J, EP avagharfayan. 
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Vifesatas^tu yani sakthni gulpha-janu-vitapani, tSni bahau 
manibandha-kurpara-kaksadharaai i yatha vanksana*v|’sanayor^^ 
antarQ vitepam^eyam vaksah-kaksayor^madhye kaksadharam ii 

Translation, 

In particular, just as there are in the leg (the three 
vital spots) ankle-bone, knee-cap, and ischio-pubic arch, so 
there are in the arm (the three) wrist-bone, elbow-pan, and 
collar-bone. Just as between the hip-bone and scrotum there 
is the ischio-pubic arch, so between the breast-bone and the 
arm-pit there is the clavicular arch. 

• 

Suhmta and Vdghhata on the Eyeball 

2. The statement of Su4ruta on the eyeball, in the Utfara 

Tantra^ ch. I, verses 16 17 a, referred to in § 30, and edited 

f)t)m 10* (fob 3 V. 19 20 a) and EJ (p. 659), runs as 

f< allows: 

Tejojal-asritam bahyam tesv^;anyat<^pi4it-asritam I 

MedaSiJtrtlyaih patalami^a^ritam tv^^asthi c^aparam II 
Translation, 

The outer-one of the protective covers of the pupil consists of 
a luminous fluid, and the next-one, of flesh. The third is made 
of fat, and the farther-one, of bone. 

In the Sum mar}’' of Vagbhata I {Astdnga Samgraha^ Sdrira 
SiMnay ch. V, vol. I, p. 223, 1. 10) the statement is as follows : 

Bahyaih c^a^ritami^agny-an^bhasl, dvitlyam mamsam, trtiyam 
medai^^caturtham^asthi II 

Translation, 

The outer-one consists of fire and water ; the second, of flesh ; 
the third, of fat ; the fourth, of bone. 

Bhoja on the Nalaka bones 

3. The doctrine of Bhoja on the nalaka^ or reed-like bones, 
as reported by Dallana (JXv., p. 676) and GayadSsa (Cambridge 

* 10* vr^am-vaihkfanayor. 
q % 
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MS., Add. 2491, fol 49 a, 1. 3), and referred to on p. 80, runs 
as follows : * 

Tad-uktam Bhoje I 

Hasta-pfid-fiAguli-tale kurcesu mani-g‘nlphayoh I 
bahu-jangha-dvaye c^api janlyan^nalakfini tu II 

Translation, 

In Bhoja’s (treatise) this is said ; ‘ The bones which are in the 
digits and flats of the l&nds and feet, in the clusters, in the 
wrists and ankles, and also in both the upper and lower limbs, — 
these one should know to be reed-like.* 

The manuscripts read wanibandhayoh ; the reading** manU 
gulphayoh is a conjectural emendation, which is suggested by the 
fact that otherwise the statement of Bhoja would entirely ignore 
the ankle-bones i^gulphd)^ which, as homologues of the wrist- 
bones {mani or manibandha), should by parity of reasoning be 
included in it. The dual of the MS. reading would have to be 
made to refer, not to the two wrists of the hands, but to the 
couple of organs consisting of the wrists and their homologues, 
the ankles, respectively — a very forced interpretation. In the 
term hahu-jangha-dvaya^ balm denotes the whole upper limb, and 
janghd, the whole lower limb, either of which consists of a couple 
[dvaya) of organs : arm, forearm, and thigh, leg. 


Dallaiia on the Aggregate Ten 

4. The statement of Dallana oi^the aggregate ten, referred to 
in § 31, and edited from (= Deccan College MS., No. 949, 
fol. 54 a), and Jivananda's edition, p. 576, runs as follows ; 

Tala-kurca^-gulph-etyadi I kara-pada-tale^ panca ^alskJh I 
tat-pl•abandhanam^Jekam^a8thi I dve dve kurca-gulphayor^Piti 
da^a II 

Translation, 

As to the phrase * sole-cluster-ankle ’, &c., there are five long 
bones in the sole of the hand and of the foot, and there is a 
single bone which interlocks them. In each of the clusters 

. ' D* oin. kwrca. „ * * So fi* ; Jlv. t(de padartale. 
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and ankles there are two bones. This makes altogether ten 
bones. * 


SuSruta and Vdghhata on the Number of Kurca 

5. The statement of Su^ruta on the number of kurca ^ cluster in 
the &af%ra Sfhdna^ ch. V, cl. 10, referred to in § 31, and edited from 
Bd' (fol. 18 b), Bd2 (fol. 18 a), lO^ (fol. 17 a), lO^ (fol. 21 a\ and 
EJ (p. 330), runs as follows : ^ 

§a^kurcab \ te hasta-p5da-grivft«raedhresu I ^hastayor^^dvau, 
pfidayor dvau, grfva^-medhrayor^^ekaikah II 
Translalioiu 

There are six clusters. They occur in the hands, feet, neck, 
and penis. In the two hands there are two ; in the two feet 
there are two ; there is one each in the neck and penis. 

In the Summary of VSgbhata I {^drira Sthdna^ ch. V, vol. I, 
p. 228, L 21) the statement is as follows : 

Sa^kurdBl. hasta-pada-grlvS-medhresu ii 

Suimta and Vdghhata on the Number of Ankles^ <&c. 

6,. The statement of Su^ruta on the number of ankle-bones, 
wrist-bones, and cluster-heads, in the ^drlra Sthdna^ ch. VI, 
verse 19, referred to in § 31, and edited from Bd' (fol. 24 a), 
Bd2 (fol. 23 6), IQi (fol. 21 a), 10^ (fol. 28 a), and EJ (p. 338), 
runs as follows : 

Gulphau dvau, maJaibandhau dvau, dve dve kurca-^iramsi ca i 

ruja-kar&ni jUnlyUd^astSv^etani buddhiminll 19 II 

« Translation, 

There are two ankle-bones, two wrist-bones, and also two 
cluster-heads each (in the hands and feet). These eight an 
experienced (physician) should know io be exciters of disease. 

In the Summary of Vagbhate I {&dHra Stidna, ch, VIII, vol. I, 
p. 286, 1. 11) there is the following statement: 

Gulphau manibandhau stana-mule ca sad^^dvy-aAgulani il 

* Bd*, BD®, 10' om. whole of third clause. * 10* om. grivi. 
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Translation, 

I 

The two ankle-bones, the two wrist-bones, and the two areolae 
(lit, bases of the nipples) — these six are of the size of two 
nngulay or finger-breadths. 

97. Suh'uta on the Positio7i of Cluster and 
Cluster-head 

1. The statement of Susr^ta on the position of the cluster and 
of the cluster-head, in the Sdrlra Sthdna, ch. VI, cl. 28, referred 
to in § 49, and edited from Bd^ (fol. 25 <5), Bd^ (foL 24 i), 10^ 
(fob 22a), 10^ (fol. 29 i), and EJ (p. 340), runs as follows: 

Padasy<Jarignsth-angulyor^madhye ksipram^iti marma I ksip- 
rasy^^oparistad^Jubhayatah kurcah ^ I gulpha-sandher^^adho ’nubha- 
yatah'-^ kurca-sirah ^ u 

Translation, 

Between the great toe and the toe next to it, there lies the 
vital spot, called hipra. Upwards of this ksipra^ both ways (i.e. 
externally and internally), there lies the kurca, or cluster. Below 
the ankle-joint, but not both ways, there lies the kutca-siras^ or 
cluster-head (astragalus). 

JDallana, Gangadhar and Nanda Pandita 
on the Collar-hom 

2. The statement of Dallana on the collar-bone, in his Com- 
mentary on Sulruta’s Compendium, referred to in § 55, extracted 
from Jivananda’s edition, pp. 663, 665, runs as follows; 

Aksakah amsa-sandher^uparisttidi^bhavati ti Aksakah amsa- 
8andher<fuparibh%ah li 

Translation, 

The aksaka, or collar-bone, is located above the shoulder-joint. 
It is the upper part of the shoulder-joint. 

Gangadharis statement, in his commentary on the Compendium 
of Charaka, p. 187, 1. 14, is as follows ; 

* Bd', Bd*. EJ kurco snd kurcaSiro n&ma. 

* So 10' ; but 10* adhah ubhayatal?, Bd', Bd* only ubhayatab. 
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Dvav^^akfakau kanthad^?adho ’msakan dvau W 
Translation. 

The two aksaJca^ or collar-bones, are the shoulder-bones (which 
lie) below the throat, 

Nanda Paridita, in his commentary on the Institutes of 
Vishnu (Professor Jolly’s ed., p. 1^7), has the following stateihent : 

Aksah karna-netrayor^madhya-bhayah M.nkh-adhobhagah. 

Translation. 

<0 

Aha is the lower portion of the temple which lies between 
the e}ie and the ear. 

SuJruta and Vdghhata on the Position of the 
Scapula and Clavicle 

3. The statement of Su4ruta on the position of the shoulder- 
blade and collar-bone, in the &drlra Sthdna^ ch. VI, cl. 31, referred 
to in § 55, and edited from Bd^ (fol. 26^), Bd^ (fol. 26 a), 10* 
(fol. 23a), 10^ (fol. 32 J), and EJ (p. 342), runs as follows: 

Pr?th-opari prsthavamsam^^ubhayatas^trika-sambaddhe aihsa- 
phalake nUma \ bahumurdha-griva-madhye ’msapTtha-skandha-^ 
nibandhanav^amsau nama n 

Translation, 

In the upper part of the back, on both sides of the vertebral 
column, there lie the two so-called shoulder-blades, being of 
triangular form. Between the head of the arms and the neck, 
there lie the two so-called collar-bones, connecting the shoulder- 
seat, or glenoid cavity, with the nape of the neck. 

The comment of Dallana on the preceding statement, referred 
t;0 in § 56, and extracted from Jivananda’s edition, p. 588, runs as 
follows : 

‘ Trika-sambaddhe * iti I grlvayS amsa-dvayasya ca yah sarii- 
yogah sa trikah i tatra sambaddhe amsaphalake n 

Translation, 

Regarding the phrase trika^samhaddha^ trebly joined, the place 
* Ed* bandha. 
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where the two collar-bones connect with the neck, that is the 
tnka^ and in that place the (two) shoulder-blade^ are joined. 

The same statement, as given in the Summary of Vagbhate I, * 
Sdrlra Sthdna^ ch. VII, vol. I, p. 234, I. 9, referred to in § 56, 
runs as follows ; 

Prsthavamsam^ubhayato bEhumuIa-sambaddhe amsaphalake t 
giiva-bahusiro-madhye ’msapItha-skandba-bandhanSv^Jamsau U 

Translatimi, 

On both sides of the vertebral column there are the two 
shoulder-blades, joined on to the base of the arms. Between the 
neck and the head of the arms there lie the two collar-bones, 
connecting the shoulder-seat, or glenoid cavity, with the nape 
of the neck. 


Sv4ruta on the Number of the Scapula and Clavicle 

4. The statements of Su^ruta on the number of the shoulder- 
blades and collar-bones, in the Sdrlra Sthdna^ ch. V, cL 34 and ch. 
VI, cl. 3, 11, 18, referred to in §§ 55 and 56, and edited from Bd^ 
(fols. 21 a, 23 a, 23 h, 24 a), Bd^ (fols. 204, 22 a, 22 4, 23 4), lO^ 
(fols. 18 4, 21 a), 102 (foig. 24 a, 26 4, 27 a, 28 a), and EJ 
(pp. 334, 336-8), runs as follows ; 

(1) Aksak-aihsau ^ prati samant&t^sapta It 34 M 

(2) 2A8tav^^asthi-marmani II 3 II katlka-taraM-nitamb-amsa- 
phalaka-&nkhasv^astbi-marmani ll 11 II 

(3) Ams-amsaphalak-apanga-nlla-manye^ phanau^ tathS ll 18 ti 

Translation^ • 

(1) All round about the collar-bones and shoulder-blades there 
are seven (muscles). 

(2) There are eight vital spots in the bones. These are, two 
each in the katlka-taruna^ the hips, the shoulder-blades, and the 
temples 

^ Read ak^k-aihsajau. ^ Bd^ cm, this clause, 

* BdS Bd*, EJ nlle manya,.^ ^ " ‘ lO* phi^e. 

* The places retoed tolfeppear to be the attachment areas of the 
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(3) There are two (vital spots) each in the CDllar-bones, 
shoulder-blades, Ujo&hga^ nila^ manya^ and phana, 

Suiruta on Amsakuta 

5. The statement of Su^ruta on amsakuta, in the &dHra 
Stkdna, ch. VI, cl. 80, referred to in § 55, and edited from Bd^ 
(fol. 26 i), Bd2 (fol. 26 b), lO^ (fol. 28 a), 10^ (fol. 81 a), and EJ 
(p. 341), runs as follows : 

Amsaku^yor^adhastat^par4v-oparfbh3.gayor^apalS,pau nSlma^ it 

• Translatmu 

Below the two summits of the shoulder, in the upper part; of 
the two sides (of the thoracic cage) there are two (vital spots) 
called Apaldpa. 

Sidruta on Amsapltha 

6. The statement of Su^ruta on amsapltha, in the &drlra 
Sthdna, ch. V, cl. 23, referred to in § 55, and edited from Bd^ 
(fol 26 l\ Bd2 (fol 19 b), lO' (fol. 18 a), 10* (fol. 23 a), and 
EJ (p. 332), runs as follows: 

Ainsapltha-guda-bhaga*-nitambesu samudgah it 

Translation^ 

There are (two) casket-shaped (joints) : (one is) the shoulder- 
seat (glenoid cavity), (the other is formed by) the anal, pubic, 
and hip-bones (acetabulum). 

Rdjanighantu and Amarako^a on Bhaga 

• 7. The definition of bhaga in the IRdjanighantu, referred to 
in p. 153, footnote 1, occurs in the Supplement {parifista) of 
that work, chap, xviii, verses 43 and 44 (AnandS^rama ed., p. 399), 
runs as follows ; 

* rotator muscles of the thighs about the ischio-pubic arch, of their 
flexor muscles in the ilium, of the rotator muscles of the aims, and of 
the temporal muscles of mastication. 

• 10^ * apEl&pau, om. nEma. 

• Bd* p&da-guda-bhaga ; Bd' pEda-guda and 10' guda-pEda, om. 
bhaga. 
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G^da-muskadvayo^^fma(lhye pumsSm^^angaih bhagah smrtah 
M 43 H 

I yonir^j^bhago varangam syadi^upastham smara-mari’* 

diram ii 44 ii 

Translation, 

[Verse 43.] The member of the male between the anus and 
the bipartite scrotum is known as bkaga, 

[Verse 44.] The vulva i^ (called) hhaga^ or vardnga (lit. choice 
part), or upastha (underlying), or smara-mandira (lit. Cupid’s 
shrine). ' 

« 

In the edition, published by Ashu Bodha and Nitya Bodha 
Bhattacharjya (Calcutta, 1899), verse 43 (there numbered 72, 
p. 389) runs as follows : 

Guda-muskadvayor^^madhye yo bhagah sa bhagah smrtah 11 72n 

That is, That part which lies between the anus and the 
bipartite scrotum is known as lhaga. 

In this reading there is no explicit mention of the male, but, 
of course, the reference to it is implied in the mention of the 
scrotum. The reading of the Ananda4rama edition is supported 
by the Bodleian MS., No. 765 (Wilson, 297), fl. 106 a, 1. 2. 

The teaching of the Amarakosa on the subject occurs in its 
Section II, Chapter vi, verse 76 (in Dr. R. G. Bhandarkar’s 
5th ed., p. 150, Bombay, 1896), and runs as follows : 

Bhagaih yonir^^dvayoh, sisno medhro mehana-^phasl \\ 

Translation, 

The vulva {yoni) has also the other name hhaga^ and the penis 
{Cephas) or urinary organ (fneliana) is (also called) urethra {medhrcj^^ 
and the ‘ piercer ’ {siina). 

The manner in which the two words are contrasted is 
significant. 


$ 98. Su^ruta and Vdgbhata on Jatru and Grlvd 

1. The statements of S^srnta on Jairn-^ windpipe, and grlvd, 
neck, in the idrira VI, cl. 4, 32, referred to in § 62 
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(p. 160), and edited from 10^ (fols. 20 a, 23 6, 24a), 10^ (fols. 26 d, 
83 a, 34 d), and EJ (pp. 336, 342, 343), are as follows : 

(1) GrlvSyam ^ praty-urdhvam saptatriihsat W 4 ll 

(2) Ata urdhvam^^urdhvajatru-gatany^^anuvyakhyasyamah ^ i 
tatra kanthanadlm^ubhayatas^cataaro dhamanyah .... I g^rl- 

vayam^jubhayata^^catasrah sirah . evanii^etani saptatriih- 

&idiJurdlivajatru-gatani marmani vyakbyStani II 32 ll 

Tran%latio'h. 

(1) In the neck and upwards there are thirty-seven (vital 
spots). 

(2) *Now, further on, we shall describe in detail (the vital 
spots) occurring^ from the neck upwards. In that region, in 
the windpipe there are four dhamanl, &c., and in the cervical 

column there are four blood-vessels, &c Thus, these thirty- 

sev'en vital spots w’^hich occur from the neck upwards have been 
described. 

In the Compendium of Vagbha^ II {As^idiiga Hrdaya, ^drlra 
Sthdna, eh. IV, verse 2 a, in 1st ed., vol. I, j). 592) the first-quoted 
statement runs as follows : 

Prsthe caturdasi^ordhvam tu jatros^triihsac^ca sapta ca ll 
Trandaiion. 

In the back there are fourteen (vital spots) ; but from the 
neck upwards there are thirty and seven. 


Suiruta, Vdghhata, and Madhava on the Valmlka 
• Disease 

2. The statement of Su4ruta on the Talmlka disease, in the 
Niddna Sthdna, ch. XIII, verses 7, 8, referred to in § 62 (p. 161), 
and edited from 10® (fol. 48 1) and EJ (p. 286), runs as follows : 
Pani-p5da-tale sandhau grlvayam^^urdhva-jatruni I 

granthir^valmikavad^^ya4<^^ca &inaih samupaclyate ll 7 ii 

^ EJ grivfim. * 10' om. urdhvam. 

* EJ vy&khy5syamah. 
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Toda-kleda-paxIdaha-kandumadbhir^Jvranair^vrtah I 

vySdhir^Valmlka ityi?€6a kapha-pit t-dnil-odbbavah M 8 H 

Translation. 

An anthill-like swelling which gradually grows up in the palm 
of the hand, in the sole of the foot, in a joint, in the neck, or 
anywhere above the windpipe, and which turns into pricking, 
running, burning, and itching ulcers — such a disease is called 
Talmika^ and is caused by disorders in the phlegm, bile, and 
air humours. 

The same statement in the Summary of Vagbhata I, Uttara 
Sthdna, ch. XXXVII, vol. II, p. 316, 1. 2, runs as follows ; 

Pani-pada-tale sandhau jatrurdhvam c^^opaclyate I 

valmikavaciJchhanair granthis ^ tad-vad bah v-anubhir^mu- 
khaih M 

Rug^?daha-kandu-kled-5dhyair<?Valmiko ’sau samasta-jah H 

Translation. 

An anthill-like swelling with numerous minute apertures, 
which gradually grows up in the palm of the hand, in the sole 
of the foot, in a joint, or anywhere above the neck, and is /ull 
of burning and itching discharges — such a disease is called 
Valmlka, and is caused by all (the three) humours. 

The same statement in the Pathology of Msdhava {Niddna^ 
ch. LV, cl. 6, ed. Jiv., 1901, p. 276) runs as follows: 

Griv-amss-kaksa-kara-pfida-dele sandhau gale va tribhir^va 

dosaih I 

Granthih sa valmlka-vad^akriyanam jatah kramen^va gatah 
pravrddhim It ^ 

Mukhair^anekaih sruti-toda-vadbhir^visarpa-vati^^rpati Cc^on- 
nat-agraih \ 

Valmlkam^ahur^bhisajo vikaram ni^pratyanlkam cira-jam 
vi^sat It 6 It 

Translation. 

An anthill-like swelling, which has arisen from all the three 
humours (wh(en disordered) ii;^ the neck, shoulder, armpit, and 
flat 6f the liand or fpot, dr in n joint, or in the throat, and 
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which has gradually grown to a size, with numerous raised 
orifices running* and pricking, and which spreads like erysipelas 
-»such a disease the physicians call Talndka^ especially if it has 
been neglected and is of long standing. 


SvAruta on Urdhvajatru and Jatrurdhva 

8. The use by Su^ruta of the t&rmil Urdhvajatru ktA jatrurdhva^ 
referred to in § 62 (p. 162), is further illustrated by the following 
two passages. The first occurs in Sutra Sthdna, ch. I, cl. 5, and, 
extraifeted from E J (p. 2), runs as follows : 

S&l&kyam n&ma urdhvajatru-gatanam roganam sravana-na- 
yana - v adana - ghran - adi - sam^ritanam vy Edblnam ^ upa^man- 
CirihamU 

Trans/afion, 

(The branch of medical science) called Minor Surgery is con- 
cerned with the cure of the diseases seated in the body from the 
neck upwards, that is, of the maladies affecting the ears, eyes, 
mouth, nose, and other organs. 

ChakrapSnidatta’s comment on this passage in the Bhdnumati 
(Calcutta edition, p. 20) runs as follows : 

(1) Jatru griva-mulam \ jatruna urdhvam^urdhvajatru II 

The comment of Dallana, in Jivananda’s edition, p. 7, is ; 

(2) Jatru grlv&-mulam I anye vakso- msa-sandhim^ahuh ii 

Translation, 

(1) The term jatru signifies the base of the neck ; hence the 
term urdhvajatru denotes the body from the neck upwards. 

(2) The term jatru signifies the base of the neck. Others 
explain it as the joint of breast-bone and collar-bone. 

The second passage occurs in iddna Sthdna^ ch. I, verse 14, 
and, edited from 10* (fol. 3 a, 1. 3) and EJ (p. 244), runs as 
follows : 

Tena bha§ita-gIt-5di-vi&so ’bhipravartate i 

urdhvajatru-gat^^rog&n^karoti ca vise^atah II 14 II 
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Translation. 

By means of it (i. e. the vddna or uprising aii* humour) speak- 
ing, singing, and other functions (such as breathing) are per- 
formed ; and in particular (when disordered) it causes the diseases 
which are seated in the body from the neck upwards. 

The comment of Dallana on the. term urdhvajatru in this 
passage (Jiv. ed., p. 459) runs as follows : 

‘ Urdhvajatru-gatan’ iti iiayana-vadana-ghiana-^ravana-sirah- 
sami^rayan 11 

Translation. 

The phrase ‘ seated in the urdhvajatru * refers to those diseases 
which have their seat in the eyes^ mouth, nose, ears, and the 
cranium. 

The similar comment of Arunadatta, also referred to in § 62, 
occurs in the Addvfja llrdaya, Sutra Sthdna, ch. I, verso 1 (1st ed., 
vol. I, p. 368), and runs as follows : 

Urdhvajatru-vikaresu £ro-rog-adisu. 

Translation, 

The phrase * in diseases of the urdhvajatru * means ‘ in diseases 
which affect the cranium and other parts of the head \ 

^99. The ^atapatha Brdhmana on the Total 
Number of Bones 

1. The statement in the datapath a Brdhmana^ X, 6, 4, 12 
(Weber’s ed,, p. 801), on the total number of the bones of the 
human body, referred to in § 42, cL 1, runs as follows : 

Atma ha tv^evi^aiso ’gni^c^citah \ tasy^^asthlny^va pari^ritSs^^ 
tah sasti4<^ca trlni ca ^tuni bhavanti, sastis^ca ha vai irini ca 
sat^ni purusasy^^Sstblni ; majjSno yajusmatya is^fts^t&h §a§tis^ 
c^aiva trlni ca 4atani bhavanti, safti^^K^ ha vai trlni ca iSatEni 
purusasya majjano ’tha U 12 M 

A similar statement occurs, ibidem^ XII, 8, 2, 8 and 4 (Weber’n 
ed., p. 912), and is as follows ; 

Trlni ca vai 6atani fa§|ii<^ca samvataarasya ratrayas,iftrtoi ca 
latani sasti^s^ |>|]m^y{^th!ny"<^tm tat-samam I trijd ca 
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4atfini fasti^^^ca samvatsarasy^ahani, trini ca 4atani fastis^ca 
pnrusasya majj^o ’tra tat-samam M 3 H sapta ca vai viih- 

samvatsarasy^aho-ratrani, sapta ca 4atani vim^ati^^a 
purusasy^J5sthTni ca majjana^,^c^?atra tat-samam II 4 II 

For a translation of the above two passages, see § 42, cl. 2. 

SuSruta ori Marrow 

• 

2. The statement of Su^ruta on marrow, in Sutra Sthdna, XIV, 
verse 6 (Jiv.,p. 48), referred to in §42, cl. 6, runs as follows: 

Raj|^ld^?^aktam , tato mamsam, mamsan^^medah prajayate I 
medaso ’sthi, tato majja, majhah sukrasya sambhavah tl 6 il 
Tramlation. 

From chyle originates blood ; from the latter, flesh (muscle) ; 
from flesh, fat ; from fat, bone ; from the latter, marrow : from 
marrow is the origin of semen. 

There is nothing like this statement in that portion of 
Chamka’s text-book, which was composed by Charaka himself. 
In the complement of that work made by Dridhabala, however, 
there occurs, in the ChikiUiiu Sthdna, ch. XIX, verse 14 ( Jiv. ed., 
1896, p. 656), a similar statement, which is based on Vagbhata I’s 
account of the subject in his^f/awya Samgraha,SdTira Sthdna^c^i,W 
(ed., vol. I, p. 231, 1. 12), and which is quoted by Arunadatta, as 
Dridhabala’s statement, in his commentary on Vagbhata II’s 
Asfdnga Hrdaya^ &dfira Sthdna^ ch. Ill, verses 62 a and 63 6 
(1st ed., vol. I, p, 569). This statement runs as follows : 

Rasad^raktaih, tato mamsam, marasan^^medas, tato ’sthi ca I 
asthno majja, tatah sukraih, sukradi^garbhah prajayate II 14 II 

Translation, 

From chyle originates blood ; from the latter, flesh ; from 
flesh, fat ; and from the latter, bone : from bone, marrow ; from 
the latter, semen ; from semen, the foetus. 

The further statement of Susruta, in &dnra Sthdna^ ch. IV, 
cl. 9 and 10 ( Jiv. p. 319), also referred to in § 42, cl. 6, and edited 
from Bdi (fol. 11 a), Bd* (fol. 11 a), 10' (fob 11 6), 10* (foL 14 a), 
runs as follows; 
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Tritlya medodharSl nama; medo hi sarva-bhutanSm^udara- 
stham, anv-asthisu ca mabatsu ca mrjja bhavati')! 9 M 

Stbul-asthisa visesena majja tv^abhyantar-asthitah I 
tath^etaresu sarvesu sa-raktam meda ucyate II 
^uddha-mamsasya yah snehah sa vasa parikirtita I 
^ atb^etaresu sarvesu sneho medo vibhavita II 10 II 
Translation. 

The third stratum (ialdy is called the fat-bearing ; fat exists 
in the abdomen of all creatures ; it also occurs in the small and 
large bones as marrow. In the large bones particularly, in the 
cavity of which it is found, it is called marrow : in aH-, other 
bones it is called bloody fat. The grease which attaches to 
clean flesh (in the abdomen) is known as suet : in all other cases 
the fat is denoted simply grease. 

The ^atapatha Brdhmana on the Number of Bones 
in the Head and Tnmk 

3. The statement in the ^atapatha Brdhmana ^ XII, 2, 4, 9-14 
(Webers ed., p. 910), on the number of bones, or portions, 
of the head and trunk, referred to in § 42, cl. 3, and § 62, cl. 6, 
runs as follows : 

^ira ev^asya trivrt I tasmat^^tati^tri-vidham bhavati, tvag^asthi 
mastiskah il 9 ll grivah pahcadasah I caturda^a va etasam karuka- 
rani, viryam pahcada4am, tasmad^tabhir^^anvlbhih satlbhir^? 
gurum bharam harati, tasmad<^giivah pahcada&h 11 10 II urah 
saptada&h I astav^anye jatravo ’stav^anya, urah saptada&im, tas- 
mad^^urah saptadasah ll 11 II udaram^^ekavim&h I vim4atirifva 
antari^udare kuntapany^udaram^ekavimsam, tasmad^udaram^^eka- 
vimsah 1 1 12 ll parsve trinavah I trayodasi^anyah parsavas^^trayodas^^ 
any ah, parsve trinave, tasmat^^par^ve trinavah 1 1 13 1 1 anukam 
trayastrimsah I dvatrim^ad^^va etasya karukarany^^anukam tra- 
yastrim^m, tasmad^aiiukam trayastrimsah 1 1 14 II 

For the translation, see § 42, cl. 3. 

' The last line is omitted in Bd\ Bd®, 10® and JfvSnanda's edition ; 
but it occurs jn 10^ and. has the support-of Gayad&sa’s commentary, 
Cambridge^^f^., Add* 2491, Ibl. 36 d. 
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The Satapatha Brdhmcina on Costal Cartilages 

4. The statement in the Satapatha Brdhmana, VIII, 6, 2, 7. 10 
(Weber’s ed.,p. 682), on jatru^ or the costal cartilages, referred to 
in §§ 42, cl. 4, 62, cl. 6, run^ as follows : 

Urasi^tristubhah l ta retahsicor^^velay^opadadhati, prstayo vai 
retahsica, uro vai prati prstayah II 7 il parsavo brhatyah I kikasah 
kakubhah, so ’ntarcM tristubhaliJ^ca kakubhas<^ca brhatlr^^upada- 
dhati, tasmad^^ima ubhayatra parsavo baddhah kikasasa ca 
jatru9u,ll 10 II 

For the translation, see § 42, cl. 4. 


Note: The osteological terms mentioned in Nos. 3 and 4 
have been much misunderstood in dictionaries and translations. 
Considered in the light of Indian anatomical doctrine it is not 
so difficult io interpret them correctly. is a synonym of 

and means back-bone or vertebra. Kikasa denotes the 
transverse processes of the thoracic vertebme. Jatru is a costal 
cartilage. Karukara is another term for the tmnsverse processes 
of the cervical and thoracic veiliebrae. Kuntdpa does not refer to 
any gland in the abdomen, but to the transverse processes of the 
lumbar vertebrae. Udara does not mean the abdomen simply, but 
the lower or abdominal portion of the vertebral column, while 
anuka refers to the upper or thoracic portion of that column. 
The whole vertebral column is divided into three pai*ts; grlvd^ 
cervical, anuka ^ thoracic, and udara ^ lumbar. This is practically 
thi5 same as our modern division. Vlrya^ vital force, or strength, 
which is said to be the fifteenth neck-bone, obviously represents 
the median line of the cervical column, considered as forming 
a single bone, and imparting to the whole set of neck-bones its 
peculiar strength by which heavy loads are supported. The 
osteological principles implied in the use of these terms are 
explained in § 42, cl. 7 and 8, and in my article on ‘ Anatomical 
Terms* in the Journal of the Royal Asiatic Society for 1907, 

pp. 1 - 18 . 
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[§ 100 


§ 100. T/iC Atharva Veda on the Skeleton 

The hymn on the creation of man in the Atharva Veda, X, 
2, verses 1-8, referred to in § 2, el. 4, and § 43, and extracted from 
the edition of Roth and Whitney, runs as follows : 

1. Kena parsnl abhrte pfirusasya, kena marhsarh sambhrtam, 

kena giilphau i « 

keni^ahgulih pesanih, kena khani, ken^^oehlakhau madhyatah, 
kah pratistham il ^ 

2. Kasman^nii gulphav^adharavi^akrnvan^?niJasthivantav^Juttarau 

purusasya i 

janghe nirrtya nyadadhuh kva svij, janunoh sandhi ka u tac^ 
ciketa ii 

3. Catiisteyarh yujyate samhit-antam, janubhyami^urdhvam 

sithiraih kabandham \ 

sroni yad^uru ka u tajVjajana yabhyaih kusindham su-drdharh 
babhuva 1 1 

4. Kati devah katame ta asanya iiro giivasi^cikynh puru§asya l 
kati stanau vyadadhuh, kah kaphodau, kati skandhan, kati 

prstlr^acinvan 1 1 

5. Ko asya bahu samabharad^^‘ viryaih karavild Viti \ 
amsaii ko asya tad^devah kusindhe adhyadadhau \\ 

6. Kah sapta khani vi tatarda sirsani, karnSv^imau nasike 

caksani makham i 

yesaih purutra vijayasya mahmani catusjmdo dvipado yanti 
yamam 11 

7. Hanvor^hi jihvam^^adadhat, puruclm^adha mahlm^adhi 

siteya vacam i 

sa a varivarti bhuvanesv^^antar^^apo vasanah, ka u tac^ciketAM 

8. Mastiskam^asya yatamo lalataih kakatikSm prathamo yah 

kap^lam I 

citva cityam hanvoh purusasya divam ruroha, katamah sa 
devah n 

For the translation, see § 43, cl. 2 ; also my article in the 
Journal of tie Royal AMotic Societ]/ for 1907, pp. 10-12. 
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A. 

Abdomen, 77. 80, 90, 110, 240, 
241. ^eeudara. 

Acetabulum, 138, 233. 

Acromion process, ix, 134, 137. 
See amsa-kuta. 

AdhiSakham, 222. 

Adhifthana, 23,26-28,36,38,112, 
113, 118, 121, 124 ff. See 
ethdna. 

AgniPubana, 30, 31, 41 IF., 214. 

Aokive^a, 1-4, 8, 9, 66. 

Aksa, 46, 53, 55, 90, 134, 202, 
204, 206. 213, 215, 231. See 
iikitaka. 

Aksaka, 23, 25, 26, 27, 29, 34, 36, 
38, 49, 55, 71, 74, 75, 87, 89, 
90, 91, 97, 112ff., 118, 120, 
135 ff., 138, 230, 231. Seeaksa. 

Akpaka-sarhjna, 71, 86, 90. 

Ak^-talu^a, 54, 55, 199. 

Akd, 27, 47, 50, 53, 55, 73, 202, 
204, 213, 216. 

Aksi-kosa, 76, 77, 87, 95, 112, 
il9, 120, 183. 

Alveolar process, 1 74 flP., 1 78 ff., 
181. 

Amarakosa, 29, 98, 153, 165 ff., 
•2?4. 

Amsa, 23, 25, 27, 30, 33, 36. 37, 
38, 40, 47, 60, 62, 67, 68, 74, 
75, 76, 78, 86, 91, 97, 98, 
112 ff., 120, 133ff., 138, 166ff., 
, 199, 202, 206, 213, 217. 

Amsafay 68, 75, 78, 79, 86, 87, 
112, 118, 137 ff. 

Amsaka, 34, 134, 138. 

Amsa-MtUy 78, 97, 121, 137, 140, 
233. 


Amsa-phalakay 23, 25, 26, 30, 
33, 38, 48, 58, 62, 75, 76, 78, 
9l,97, 118, 121, 135ff., 

138 ff., 167, 217. 

Anisa- 2 ntha, 78, 136, 137, 140, 
233. 

Amm-samudbhava, 46, 48, 49, 58, 
76, 138, 215. 

Anal bone, 50,51, 77, 94, 149, 
233. See gtula, gud-asthi, 
jAyu. 

‘Anatomy,’ 61 ff., 67, 68, 216. 
Anguli, 23, 26, 27, 32, 38, 46, 
49, 53, 62, 71,87, 88, 91, 112, 
120, 121, 122, 198, 201, 204, 
206, 213, 215, 217. 

Ankle, or ankle-bones, 25, 72, 77, 
80, 84, 93, 97, 110, 115, 116, 
210, 222, 227, 229, 230. See 

Ankle-joint, 126, 230. 

Anklet, 80, 131. 

Anlaradhi, 22, 27, 35, 121. 
Anuka, 106, 109, 148, 241. 

Anus, 71, 93, 222, 234. 

Ajpalapa, 136, 233. 

Apababka, 46, 52 ff., 197, 207. 
Aratni, 23, 26, 27, 32, 38, 46, 

49, 61, 53, 56, 57, 60,62,112, 
118, 121, 129 ff., 198, 202, 
206,213,215. aratnika. 

Aratnika, 198, 204, 217. See 
(I mini. 

Arbvda, 23, 26, 28, 36, 39, 47, 

50, 63, 91, 112, 144 ff., 199, 
202, 204, 207, 214, 216, 217. 

Areola, 230. 

Ann, 48, 51, 64, 77, 80, 84, 93, 
110,227,231,232. See 6d/m. 
Armpit, 72, 202, 227, 236. 
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Articulation, 36. 

Aeuxadatta, 15, 16, 17, 73, 163, 
238, 239. 

AstU, 29, 78. 

Aslhi^smigraha, 120, 121. 

Astlvaty 112, 132. 

Astragalus, 122, 125 fF., 230. 

Atanka Daepana, 17. 

Atharva Veda, 8, 9, 68, 109 ff., 
123, 124, 130, 131, 138, 156, 
177, 181, 242. ‘ 

Atlas, 157. 

Atreya, vi, 1-4, 7, 8, 19, zO, 
24, 37, 39, 40, 61, 64, 66, 70, 
72, 79, 85, 102, 107, 113, 115, 
123, 129, 131, 183, 185 ff. 

Auditory ossicles, 184. 

Ayurveda Dipika, 16. 

B. 

Back, or back-bone, 29, 50, 51, 
70,77,80,84, 90, 93,104, 110, 
213, 214, 222, 231. See 
prsthay prstha^ 

vamSay 2)rHh‘d8thiy prsfi, 

Bahuy 22, 23, 25, 26, 27, 32, 34, 
38, 47, 56, 57, 60, 63, 112, 
113, 118, 120, 133, 198, 202, 
204, 206,213, 217, 228. See 
hdhu'nalaha. 

Bdhu-nalaka, 112, 118, 133. See 
hdliu. 

Base (of long bones), 31, 51, 84, 
97, 124 ff., 208. See aclhisthdna, 
praiibandhaka, sthdna. 

Bhagay or bhag-dsthiy 23, 26, 27, 
28, 29, 36, 38, 47, 49, 53, 63, 
74, 91, 112, 118, 120, 138, 
152 ff., 199, 207, 213, 215, 
217, 233, 234. 

Bhagavat Purana, 165. 

Bhandarkar, Professo^, 41. 

Bhanumati, commentary, 237. 

Bhaeadvaja, 7, 9. 

Bharhut Stupa, 80. 

Bhaskara Bhat'ja, 17, 70. 

Bhava Peaka4a, 18, 70>7A.90. 
140, 223. 


Bheda, 1, 4, 21, 24, 37 ff., 48, 
58, 61, 64,, 65, 66, 70, 79, 
124, 128 ff., 138, 177, 179 ff., 
182, 186, 192. 

Bhoja, 80, lOOff., 227. 

Bhuja-HraSy 166. 

Blood, 35, 239. 

Boi?e, 35, 78, 227, 239. 

Bones, central facial, 112, 177 ff. 

Bones, hollow. See nalaJca, 

Bones, ornament-like, 75, 76. 

Bones, pan-shaped. See kapdlay 
Hrah-kapcday slrm-kajydla. 

Bones, reed-like, 77, 22^. See 
nalaka^ 

Bones, sharp, 76. 

Bones, tender, 78, 143. See 
taruryi. 

Bones, triangular, 231. See trika. 

Bower Manuscript, iii, 109. 

Bracelet, 80. 

Brain, 105, 109, 111. 

Breast-bones, 30, 31, 48, 51, 58, 
64, 70, 72, 77, 84, 86, 90, 93, 
104, 108, no, 144, 210, 223, 
227, 237. See uraSy vaksa$. 

Bronchi, 119, 159. 

Brows, 30, 37, 40, 48, 51, 59, 
111, 199, 210. See laldtay 
laldt-dksi-gan ^ . 


C. 

Caracoid process, ix. 

C\raka Tatparya Tika, 16. 

(.'arpUB, or carpal bones, v, vi, 
ix, 28, 54, 80, 81, 116, lliB, 
122, 124 ff. See Mrca, adhi- 
stkanUy stlicmi. 

Cartilage, 73, 115; cervical, 
159 ff.; costal, ix, 80, 105, 
106, 142 ff., 241; nasal, x, 
179. 

Celsus, V. 

Central facial bone, 112, 177 ff. 

CHAftBAPANIDATTA, 1-3, 12, 16, 
'17, 20, 24, 34 ff., 48, 63, 100, 
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123, 134, 153, 162 fiF., 183, 
190, 237. 

Chandrata, 90, lOOff. 

^Chapter on Anatomy,’ 42, 43, 
61. 

Chabara, iii, v, 1-4, 10, 19ff., 
43, 48, 58, 61, 63 ff., 79, 81, 
92, 96, 98 ff., 107, 113, 185 ff. 

Cheeks, 30, 37, 48, 61, 58, 59, 
76, 77, 93, 104, 210, 223. 
See gan^y gar^-kuiaykapola. 

Chin, 210. See harm, hanv-asthi. 

Choroid, 78. 

Chronology of Medicine, 7. 

Chyle,* 35, 239. 

ClKITSA-KALIKA, 100. 

Ciliary body, 79. 

Class-list of bones, 77 ff., 90. 

Clavicle, ix. See collar-bone. 

Clavicular arch, 72, 155. 

Cluster (of bones), 77, 80, 84, 97, 
222. 228. See hurea. 

Cluster-head, 229. See kurca- 
itrofr. 

Coccyx, be, 75. See anal bone. 

Collar-bone, 50 ff., 58, 69, 72, 
77 ff., 80, 84, 86, 93, 104, 110, 
156, 159, 210, 222, 227, 230, 
237. See aksa, ak^kay athsa, 

Cordier, Dr. P., 3, 16, 17, 20, 
35, 38, 70. 

Cranium, or cranial bones, 93, 
111,119,210,223,238. See 
ka'pala, Siras, Urah-kapdla. 

Cvhukay 39, 40. 


• D. 

Dallana, 16, 69, 80, 81 ff., 101 ff., 
141, 162 ff., 217,225, 228,230, 
231, 237, 238. 

Dania, 22, 26, 27, 38, 46, 62, 
71, 87, 89, 92, 112, 119, 120, 
182 ff., 198, 206, 212, 217. 
See dakvm. 

Dant--omhala, 35, 112, 174 ff., 
182 ff. 


Daioma, 49, 210, 215. See 
danta. 

Date, of V5gbhat», vi, 98 ff. ; of 
YSjnavalkya, 106. 

Debbkdbanath Sen, 21, 141, 
187. 

Dhamanl, 235. 

Dhanvantabi, 7. 

Dhabanidhab Ray, 21. 

Dh^rmottaba Pubana, 41, 42, 
214. 

Djgits, vi, 210, 212, 222, 228. 
See ahguli, phalanges. 

Dissection, 116, 225. 

Divodasa, 7. 

Dridhabala, 1-3, 6, 11-16, 160, 
*239. 

Dr Hi, 78. 

E. 

Ears, X, 93, 110, 135, 200, 202, 
204, 207, 213, 214, 223, 231, 
237. See karna, 

Eggkling, Professor, 105, 106. 

Elbow, or elbow-pan, 227. See 
kapaiika, kapola, hiirpara, 

Erasistratos, iv. 

Ethmoid bone, 119, 168 ff. 

Eyeball, 17, 78 ff., 86, 97, 184, 
227. See akfi-kom. 

Eyebrows {bhu), 200, 202, 204, 
207, 214. 

Eye-diseases, 12, 13. 

Eyelashes and eyelids, 13, 79. 

Eyes, 30, 48, 51, 55, 59, 64, 84, 
93, no, 135, 199, 207, 210, 
231, 237. See akH, netra, 

F. 

Face, 73. 

Facet of ifibs, 145, 147, 150, 

Facial bone, 48, 58, 63, 64, 72, 
84, 111, 112, 177ff, 

Fat, 78, 227, 239, 240. 

Femur, ix, 118. 

Fibula, ix, 118, 121, 130. 

Fingers, 35 ff., 183, 198. 
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Flat of hand, or foot, 228, 236. 
See tola. 

Flesh, 78, 225, 227, 239, 240. 
Foot, 23, 27, 28, 31, 32, 38, 46, 
54, 70, 77, 80, 81, 122, 229. 
Forearm, 77, 80, 84, 93, 210. 

See aratni^ aratnikd. 

Forehead, 207, 213. 

Frontal bone, x, 102, 119, 168 ff., 


G. 

Galen, v5. * 

Garida, 27, 47, 50, 52, 53, 55, 
7i, 87, 89, 92, 119, 177 ff., 
199, 202, 204, 207, 213, 216. 

Ganda-kutay 23, 26, 36, 39, 63, 
112, 119, 120, 177 ff., 180, 
217. 

Gangadhar, vi, 19 ff, 27 ff., 44, 
45, 49 ff., 58, 59, 68, 88 ff., 
134, 138, 187, 195, 220, 230. 

Gayadasa, 16, 69, 80, 81, 100 ff., 
163, 225, 227. 

Gebbish, Textbook of Anatomy, 
137, 150, 157. 

Ghanoy 27y 47, 50, 61, 199, 202, 
204, 207, 210, 214, 216. 

Ghan-dsthikd, 61, 65. 

Ghrana, 179. 

Gibbon, 150. 

Glenoid cavity, 141, 231, 232. 
See arhaa-pitha. 

Great toe, 36, 230. 

Greek osteology, iii ff. 

Grivd, 23, 24, 26, 27, 31, 37, 38, 
47, 50, 53, 63, 71, 77, 87, 89, 
92, 93, 94, 95, 112, 119, 121, 
149 ff., 156 ff., 159 ff., 199, 202, 
207, 213, 215, 217, 234, 241. 

Guda, or guddsthi, 27, 74, 118, 
120, 138, 152 ff. 

Guhya, 202. 

Gulpha, 23, 26, 27, 32, 38, 46, 
49, 53, 62, 71, 81 ff., 87, 88, 
91,95, 99, 103,112, 118, 121, 
322, 124, 126, 130 ff, 198, 
201, 206, 213, 213, 217t>28L 


H, 

Hands, 23, 27, • 28, 31, 38, 39, 
46, 54, 77, 80, 81, 122, 229. 

Hanu, 47, 50, 53, 63, 71, 87, 89, 
95, 112, 119, 120, 129, 173ff., 
199, 202, 204, 207, 213, 215, 
217. 

Hanu-handhana, 92, 95, 176. 

Hanu-citya, 112, 173 ff., 177. 

Hanu-kutay 39, 177 ff., 180. 

Hanu-mhlay 47 y 50, 119, 217. 

ffanu-mula-handhana, 23, 26, 27, 
39, 63, 95, 112, 120, 173 ff. 

Hanv-asthiy 23, 26, 27, ^9, 40, 
112, 173 ff. 

Hara Pbasada Shastri, 41, 

Head, 24, 27, 35, 86, 104, 110, 
156 ff., 223, 240. 

Heel, 50, 51, 73, 77, 80, 83 ff., 
86,93,97,110,210,222. See 
pdrsni, 

Hebophilos, iv. 

Hip- joint, 138. 

Hippokbatks, iv ff. 

Hips, hip-blades, hip-boneg, 36, 
58, 71, 72, 76, 77,90, 93,110, 
210, 222, 227, 232, 233. See 
nitamhay ironiy ironi-pkalaka. 

Homology, 32, 72, 102, 115, 151, 
170, 226. 

Humerus, ix, 118, 141. 

Hymn on Creation, 8, 242. 

Hyoid bone, 119. 

I. 

Ilium, ix, 153. See mtambay 
irom-phjalaka, • 

Institutes of Vishnu, 40 ff., 69 ff., 
136, 146, 165, 209. 

Instruments, surgical, 6. 

Interiliac space, 76, 224. 

Interlocker, see pratibandhaka. 

Isohio-pubic arch, 227. See ‘ 
Vitapa, 

Ischium, ix, 153 ff. See nitamba, 
irmi^hcdaka., 

Itfiinj, 10. 
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J. 

Jaijjata, 163. 

Jangha, 23, 26, *27, 32, 38, 46, 
49, 53, 67, 62, 71, 87, 88, 91, 
112, 118, 121, 129 ff,, 199, 
‘202, 213, 215, 217, 228. 

Jdnu, 23, 26, 27, 32, 36, 38, 46, 
47, 49, 63, 63, 68, 71, 87, 88, 

91, 112, 118, 120, 131 ff., i99, 
204, 206, 213, 215, 217. 

Jcmuha, 36, 131. 

Jdnu-kapdlikd, 23, 25, 37, 38, 63. 
Jatru, 23, 26, 27, 29, 31, 34, 36, 
37, 38, 47, 50, 61, 63, 55, 59, 
63, *71, 73, 77, 92, 93, 98, 
105, 106, 112, 119, 157 ff., 
199, 202, 207, 213, 215, 217, 
234, 237, 238, 241. 
Jatrvrfnula^ 161, 162, 167. 
Jatru/rdJwa^ 160 ff., 237. 
Jaw-bone, lower, see hanurtnula- 
handhana. 

Jaws, jaw-bones, 24, 73, 77, 80, 
93, t04, 110, 111, 223. See 
hanu, 

JiVAKA, 8. 

JiVANANDA, 19 ff., 34, 37, 68,69, 
70, 102. 

Joint, 36, 236 ; casket-shaped, 
234. See ankle-joint, knee- 
joint, shoulder-joint. 

Jolly, Professor J., 16, 41, 45, 
46, 60, 117. 

K. 

Kakaitkd, 112, 117 ff., 181. 
J^akmdharay 155. 

Kdkudaj 55. 
jPate, 240. 

Kanishka, 9. 

Eanthaf 93, 94. 

Kanthornadl, 71, 73, 77, 87, 89, 

92, 93, 95, 112, 119, 157 ff. 
JSTapdZa, 26, 62, 68, 76, 76, 78, 

112, 132, 172 ff., 181, 200, 
204, 207, 214, 216, 217, 
Kapdlikd, 23, 26, 26, 38, 62, 63, 


66, 73, 112, 118, 127, 130, 
131 ff., 217. 

Kaphoda, 112, 113, 138. 

Kapilabala, 2. 

Ka2)ola, 26, 46, 52, 53, 58, 64, 
73, 132, 199, 202, 206, 213, 
215. 

Karna, 71, 73, 87, 89, 92, 112, 
119, 121, 184. 

Karukara, 105, 106, 148, 241. 

Ka^mir Recension, 3, 14. 

Ka^iraja, 7. 

Khtika-taruTMf 232. 

Kaulaka, 63, 217. 

Klkasa, 90, 106, 148, 222, 241. 

Kllaka, 134. 

KittOj 35. 

Knee, knee-cap, 57, 72, 76, 77, 
84, 93, no, 210, 222, 227. 
See jdnUy jdnukay jdnu^ 
kapadikd. 

Knee-joint, 110. 

Kostha, 36. 

Ksi^yra, 125, 230. 

Ktesias, iii, iv. 

KuntdpKi, 106, 149, 241. 

Kurca, 27, 28, 32, 33, 49, 52, 71, 
73, 81 ff., 87, 88, 91, 93, 94, 
95, 99, 103, 112, 113, 118, 
121, 122, 124 ff., 131, 229, 
230. 

Kurca-Hrasy 120, 122, 126, 129, 
230. 

Kurpara, 27, 28, 32, 49, 52, 58, 
73, 118, 121, 131 ff. 

L. 

Labyrinth, 184. 

Lachrymal bone, 119, 177. 

Lalaiay 23, 26, 27, 36, 39, 53, 
63, 112, 119, 120, 177ff., 202, 
204, 213, 216, 217. 

Laldt - dk^-ganday 47, 50, 55, 66, 
214. 

Laparotomy, 5. 

Larynx, 169. 

Leg, ix, 72, 77, 80, 84, 110, 
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206, 210, 222, 227. See 

jangha. 

Lens, of the eye, 78, 

Luminons fluid, 78, 227. 


M. 

Macdonell, Professor, 41. 

Madhava, 2, 11-16, 17, 161 ft, 
236. * 

Madhukosa, 3, 14, 17, 161. 

Madhusudana Gupta, 68. • 

Majjan, 107. 

Mala, 35, 183. 

Malar bone, malar prominence, x, 
169, 174. See garido. and 
ganda-kuta. 

Malleoli, ix. See ankle-bones, 
gvipha, 

Manihandha, 82, 95, 118, 124, 
130 ft., 228. 

Manika, 23, 25, 26, 27, 32, 37, 
38, 39, 48, 49, 56, 63,67, 112, 
118, 121, 122, 130 ft., 217. 

Marman, 72, 95, 125, 136, 
137. 

Marrow, 105, 107, 239, 240. 

Maxillaries, x, 95, 119, 129, 
169, 173 ft., 178 ft Beehanu, 

Medhr-dsthi, 27, 28, 29, 95, 153, 
234. 

Medical authors, 1-7 ; schools, 
7, 8 ; Version, 4, 24, 37, 48. 

Medicine man, 7, 9. 

Medullary cavity, 133. 

Megasthenes, iii. 

Mental protuberance, 129. 

Metacarpus, metacarpal bones, v, 
ix, 28, 80. See Madcd. 

Metatarsus, metatarsal bones, 
28, 80. See ialdkd. 

Metopic suture, 170 ft. 

Minor surgery, 5, 6, 162, 237, 

MUdkmrdyi^, 45, 46, 51, 62 ft, 
59, 60. 

Mitkami^ba, 4ft 62 ft., 204, 207. 

Muscl^, 36, 103, 224, 


N. 

Naoakjuna, 9, '99. 

Nails, 84, 93, 210. See nakha. 
Nakha, 22, 26, 27, 32, 35, 38, 
46, 49, 53, 62, 91, 112, 119, 
120, 121, 183, 198, 201, 2.03, 

206, 207, 212, 215, 217. 
Nalaka, 23, 25, 26, 38, 58, 63, 

76, 78, 80, 121, 227. 

Nanda Pandita, 42, 46, 57, 59, 
60, 135, 147 ft., 211, 231. 

Nape of neck, 231, 232. 
Naeayana, 169. 

Ndsdy 47, 50, 53. 63, 71, 87, 89, 
92, 112, 119, 177 ft, 202, 204, 

207, 214, 216, 217. 

Nasal bone, 40. See ndsd, nds- 
dsthi, ndsikd. 

Nds-dsthi, 39. 

Ndsikd, 23, 26, 27, 36, 112, 119, 
120, 169, 177 ft'. 

JJeck, ncck-bones, 64, 82, 84, 86, 
90, 104, 108, 110, 141, 210, 
223, 229, 231. See grim. 
Necklet, 80. 

Nemi, 8. 

Netra, 55, 63, 217. 

Nibandha Samgeaha, 16. 
Nidaka, 2, 13, 14, 17, 160 ft., 
235, 236. 

Nitamba, 74, 91, 118, 120, 138, 
152 ft. 

Non-medical Version, 4, 20, 24, 
25, 37, 40 ft., 69 ft, 61 ft., 85. 
Nose, X, 30, 37, 48, 77, 93, 104, 
110,210,223,237. See 
ndsikd, and ghandsthikd. ^ 
Number-list of bones, 77, 

Nyaya Cajjdbika, 16. 

O. 

Occipital bone, x, 119, 168 ft. 
Ootopartite science, 6. 

Odontoid process, 167. 

Olecrenon process, ix. See 
itapdltkd. 
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Os calcifi. See heel, pd/rmi. 

Ossa innominata„154. 

Ossa pubis, 153, 155. 

P. 

Padmini Prabodha, 221. 

Palatal cavity, 24. See talumka. 

Palate, 76, 77, 84, 86, 93, ‘i04, 
210, 223; hard, 174, 181, 
202, 213. See tdlu. 

Palatine process, 174, 176, 181. 

Palm, of the hand, 28, 236. 

Panchanada, 2, 3. 

PANCcfAST, Professor, 122flP. 

Pdnika^ 39- 

Fdni’j)d(l-dnguti, 118, 122 ff. 

Pdni-imda-ialdkdy 123 ff. 

Pam - puda - ialdk - adhistMiia, 
124 ff. 

Panjaray 27, 141. 

Panjikd, 16. 

Parietal bone, x, 119, 168 ff., 
178. ' 

Pdrsniy 23, 26, 27, 32, 38, 46, 
49,' 53, 62, 71, 87, 88, 91, 
103, 112, 118, 122, 126, 
128 ff., 198, 201, 206, 213, 
215, 217. 

Pariuy 106. 

Parivkuy 141 ff., 144 ff, 199, 
207. 

Pdrivay 27, 71, 87, 89, 106, 112, 
141, 144 ff. 

Pdrwaka, 23, 26, 27, 39, 47, 50, 
53, 63,91,112,118,120,138, 
141 ff., 144 ff., 202, 204, 214, 
•217. 

Parts of the body, three, 121 ; 
six, 46, 62, 198, 201, 206, 
217. See sexipartite. 

Parvany 36. 

^ Patalay 79. 

* Patella, ix, 1 1 8 , 1 3 1 ff. See jdnii. 

Pathak, Professor, 20, 41. 

Pdyuy 

Pelvis, pelvic cavity, 70, 84, 90, 
104,118,222. SeeSroni. 


Penis (penis-bone), 31, 82, 229. 
See medhrasthi, 

Perinaeum, 153. 

Phalanges, ix, 61, 65, 73, 77, 80, 
84, 93, 118. See ahgidi. 

Pinna, x, 184. 

PrahdhUy 60, 129. 

PrABHURAM JiVANARAM, 68. 

Pratihandhakay 91, 126, 127. 

Prcdi^thdy 112, 113. 

Processes, 115, 151. See acro- 
^mion, alveolar, odontoid, ole- 
cranon, palatine, transverse, 
si3inous, styloid, zygomatic. 

Prominences, of the cheek, see 
yanda-kuta ; of the jaw, see 
hanu-kuta, 

Prsthay 27, 28, 36, 47, 49, 53, 
63, 71, 75, 87, 89, 91, 112, 
118, 141, 147, 148 ff, 156, 
199, 202, 207, 210, 213, 215, 
217, 241. 

Prstha-gat-dsthiy 23, 26, 27, 38, 
'i48, 151. 

Prsih-dsthiy 112, 148. 

Prstha-vammy 121, 142, 148 ff. 

Prstiy 106, 112, 148,241. 

Pubes, pubic bone, pubic arch, 
ix, 71, 75, 77, 80, 93, 222. 
See bhaga. 

E. 

Radius, ix, 118, 129. 

Rajanighantu, 233. 

Rami, 176. 

Rangacharya, 41. 

Restored Recension, 26, 86, 187, 
219. 

Ribs, 30, 31, 36, 61, 80, 84, 93, 
108,151,210,216. B^epdr^my 
2 )drhakay par my parivJca, 

Rigveda, 164 ff. 

Kucaka, 76. 

S. 

Sacrum, sacral bone, 75, 76, 77, 
93, 94, 222. See trika. 
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Sadanga^ 22, 27. 

S^obkhd^ 121. 

Sakthi, 22, 27, 83, 120. 

S^alakd, 23, 26, 27, 32, 36, 38, 
46, 49, 53, 54, 62, 71, 73, 
81 ff., 91, 99, 103, 112, 118, 
120, 121, 122, 123 ff., 198, 
201, 204, 206, 207, 212, 215, 
217. 

Saldkga, 5, 6. c 

Salya, 4, 6, 70. 

Sdmudgay 137. ^ 

S'ankaka Shastei, 21. 

S'ankhay 23, 26, 39, 53, 71, 87, 
89, 92, 112, 119, 120, 172, 
199, 202, 204, 207. 

S'aMaka, 27, 47, 50, 63, 119, 
138, 172, 214, 216, 217. 

Sandhiy 166 ff. 

SIbira, 61. 

SIrIra Padmini, 17, 70, 74, 90, 

221 . 

SIrie-adhyaya, 42. 

S'arIr-avayavah, 43. 

SarvaAga Sundaei, 1 7. 

S'atapatha Beahmana, 4, 8, 9, 
104 ff., 144, 157, 164, 238, 
240, 241. 

Scapula, ix, 231, 232. See am«a- 
phalaka. 

Scapulo-clavicular articulation, 
36. 

Sclerotica, 78, 184. 

Scrotum, 72, 153, 227, 234. 

S'ephasy 234. 

Sexipartite body, 22, 27. 

Shoulder, 210, 236. See am^fa. 

Shoulder-blades, 34, 53, 60, 77 ff., 
84, 86, 93, no, 231 ff. See 
amaa-jay amsa-phalaka, arhsa- 
aamudbhava. 

Shoulder-girdle, 74, 75, 97, 113, 
138 ff. 

Shoulder-joint, 133, 230. 

Shoulder-peak (summit), 91, 93, 
199. 

Shoulder-seat^ 36, 231, 25 ,?^“ 

SlDDleiAYOGA, 12. 


Sides, of the body, 70, 77, 90, 
104, 222. S§e pdrkva. 

Sigmoid cavity, 132. 

i>irah-kapaJa, 23, 26, 28, 47, 50, 
63, 119, 120, 121, 168 ff., 202. 

S'irasy 71, 87, 89, 92, 109, 168' ff. 

S'iroilhiy 223. 

SirQ~grlva, 23, 24, 27, 35, 121. 

Sirm-kapdlay 39. 

S'isnay 234. 

Skandhtty 112, 156. 

Skeleton, x, 72, 90, 117, 120, 121, 
177. See asthi-samgraha . 

Skin, 105, 109. 

Skull. See cranium. 

Sockets, of ribs, 210. See kau» 
lakay sthdlay sthdlaka. 

Sockets, of teeth, 53, 73, 84, 93, 
174, 210. See dant-olukhalay 
sthdla, mksmay ulukhcda. 

Sole, of the ‘foot, 28, 77, 222, 
236. See tala. 

Sphenoid bone, 119, 168 ff., 178. 

Spine, spinal column, ix, 106, 
108, 152. See prstJui, prftha- 
vamia. 

Spinous process, 147, 151, 157. 

SbIkanthadatta, 17. 

S'roni, ily 75, 87, 89, 112, 126, 
1*52 ff., 202. 

Sroni-pJuilaka, 23, 26, 27, 38, 46, 
4*9, 53, 63, 112, 118, 120, 
152 ff., 199, 207, 213, 215, 
217. 

Stantty 112, 144. 

Stein, Dr., 3, 20. 

Stenzlbr, Professor, 165. 

Sterno-clavicular articulation, 96. 

Sternum, ix, 141. See uraSy 
vakms, 

Sthdla, 46, 49, 61, 65, 146, 182, 
198, 201, 204, 206, 212. 

Sthdlaka, 23, 26, 28, 36, 39, 47, , 
50, 91, 112, 144-147, 150,* 
151, 199, 202, 203, 207, 214, 
216. 

SUimal 28, 46; 49, 51, 53, 54, 
59, 62, 71, 73, 87, 93, 94, 99, 
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103, 112, 198, 201, 204, 206, 
215,217. 

Styloid process, ix, 80, 115. See 
manibandha, manika. 

Stiksma, 61, 65, 182, 212, 215. 

STulapani, 46, 52 ff., 203, 207. 

Superciliary ridges. See laldla. 

Surgery, 4 ; major, 6 ; minor^ 6, 
162, 237; ophthalmic, 8; 

origin of, 8. 

Surgical instruments, operations, 5. 

Su4kuta, the elder, iii, v, 4, 5, 7, 
8, 10, 24, 28,43, 63, 64, 68 lY., 
92, 96, 98 ff., 102 ff., 107ff., 
11^, 115, 123, 218 ff., 224- 
239. 

Su4ruta II, 5, 1 0. 

Symphysis pubis, 153, 155. 

T. 

Taxila, 7. 

Tala, 71, 73, 81 ff., 87, 88, 99, 
103, 112, 118, 120, 121, 124, 
217.^ 

Talmudic osteology, v, viii. 

Talu, 27, 31, 63, 71, 87, 89, 
92, 112, 119, 174 ff., 181 ff., 
217. 

Taluaaka, 23, 26, 36, 37, 38, 39, 
40, 46, 49, 53, 55, 66, 112, 
119, 174 ff., 181 ff., 199, 202, 
206, 213, 215. 

Tarsus, tarsal bones. See references 
under carpus. 

Taruna, 76, 80, 159 ff., 179, 183, 
184. 

Teeth, 53, 77, 84, 93, 104, 201, 

• 210. See daiana. 

Temples, temporal bones, x, 61, 
76, 77, 84, 93, 135, 210, 213, 
223, 231, 232. 

Thigh, 36, 77, 80, 84, 93, 110, 
210, 222, See uru, uru-ruxlaka, 
itrvrphalaka. 

Thorax, thoracic cage, 118, 141, 
204, 207, 233. See panjara. 

Throat, 34, 36, 134, 158, 231, 
236. See kanfha. 


Thumb, 36, 116. 

Tibia, ix, 118, 130. 

Tie-bones, of jaw, 53. See hcmu- 
bandhana, hanu - mula - ban- 
dhana. 

TiSATA, 100. 

Toe, 35, 70, 116, 183, 230. 

Trachea. See kantha-nadi, wind- 
pipe. 

Transverse process, 105, 115, 
144 ff., 147, 151 ff., 157, 241. 

Triad, medical, 101. 

l\ika, 27, 49, 71, 74, 91, 118, 
120, 135, 140, 149, 152, 232. 

Trocar, 5. 

Trunk, 24, 36, 74, 75, 86, 87, 
88, 91, 104, no, 118, 133, 
198, 201, 206, 217, 234, 240. 
See antarMhi. 

Tubercles, of ribs, 116, 210. See 
arbuda. 

Tunic, of eye, 78. 

Turbinated bone, 119, 177. 

Tympanum, 184. 

U. 

Uchlakha, 112. 

Vdara, 5, 70, 74, 86, 89, 106, 
109, 148, 241. 

Ulna, ix, 118, 129. 

Uluka, 62, 217. See ulukhala, 

Ulukhala, 22, 26, 27, 35, 38, 65, 
92, 119. See 

Ujiasiha, 234. 

Upendranath Sen, 21, 141, 188. 

Uras, 23, 26, 38, 47, 50, 53, 61, 
63, 71, 87, 89, 91, 105, 112, 
118, 120, 141 ff., 200, 202, 
204, 207, 214, 216, 217. 

Urdhva-jatru, 160 ff., 237. 

Um, 23, 25, 26, 27, 32, 38, 
57, 60, 63, 71, 87, 88, 91, 
112, 118, 133, 199, 202, 213, 
217. 

Uru-ncdaka, 65, 112, 118, 121, 
133. 

Uru-phalaka, 46, 49, 53, 58, 64, 
206, 215. 
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V. 

Vachaspati, 16, 17. 

Vagbhata, the elder, vi, 2, 6, 7, 
10, 11-16, 24, 25, 59, 81, 
90 ff., 98 ff., 102 IF., 125, 128fr., 
223, 225, 227, 229, 231, 232, 
234, 235, 236, 239. 

Vagbhata II, 6, 11, 17, 235, 
239. 

Vaksas, 28, 141 ff. t 

Valaya, 75, 76, 80, 103, 131. 

Valmika disease, 161, 235-237^ 

VafJcsavyx-'niadhya. See iuteriliac 
space. 

Faran^a, 234. 

Vertebrae, cervical, x. See grlvd. 

Vertebrae, lumbar, ix, 118, 149ff., 
241. 

Vertebrae, sacral, ix, 150. See 
sacrum, trika. 

Vertebrae, thoracic, 118, 149 ff., 
157, 241. 

Vertebral column, 72, 73, 77, 80, 
102, 115, 135, 155, 231, 232. 
See prsthaj prstha^vaihia, 

ViJAYA Rakshita, 3, 14, 17, 
160 ff. 

VlJNANE^VABA, 46, 51, 52 ff., 59, 
200, 207. 

Vlrya, 105, 241. 

Ytshnudhabmottaea, 41 ff., 61, 
62. 


VisNU Smrti, 40 ff., 52, 57. 

Vital spots, 82, 230, 232, 233, 
235. See marman. 

Vitapa^ 72, 154. 

A^oiner, 119, 177. 

VT^imukhay 5. 

Vulva (vulval bone), 31. See 
bfiaga, 

W. 

Waistband, 80. 

Waste product, 35, 183. 

Windpipe, x, 82, 84, 94, 104, 
110, 210, 223, 236. Seejatru, 
kantha-Tiadi. 

WiSB. Dr., 81, 117. ' 

Wristlet, 131. 

Wrists, wrist-bones, 30, 40, 50, 
51, 58, 64, 65, 67, 72, 77, 80, 
84, 93, 97, 115, 206, 227, 229, 
230. See manikay rnanibandha, 

Y. 

Yajnavalkya, 4, 20, 25, 30, 31, 
41 ff., 58, 59, 62, 63, 66, 79, 
101, 106, 124, 135, 144, 165, 
194. 

Yajnavalkya DhabmaiSastra, 
4, 40 ff. 

Yogin, 212. 

Ymiiy 153. 

Z. 

Zygomatic process, 135. 
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